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[General Mechanics Trade] 


i.o (Introduction) 

(Mechdoics) i£R*t ^ di«p|R«p 

®ll^ siuiH C^t*W «ili,fl|p*il I (?i 

C^<MR^| (Mechanics) <£1^ 1%f%^ aawi^i c^M^i 

f^'Dlil, ftp#, ?! ’HCT I 

<y<psr*i ^?l «|[^^ O ®R «ff^ 'jiI'oIR^ I 

CT (S^ «^|R^ ®5fe%^ «|I^^ t£|^ OTH ^ 

CJi4lR«i I 


^ cfic^d t?t%g fiW? ?JT^ 5 ®^ 'S ^ I 

c^iCT TOt?n ^m\ ’tfrc5? f^pRPtt wti ft16< 

wGg^pHg'iu 5,'ajlR ^ (S^ ^€M tij<PlR<pHH 'Bi'Sl'q ’’T^PT^ ^I(.<p»i I 

^ cB 05^ J^Pftj lii? c^, «rtR 2lwlsr(»*i Rfefl ^<P1^ ■^?Jt ^ 

g^ipR C^tfet 'a«1(;<3 €I^ ?s?t ^ ^ I ‘£1 i$U5 ^<t?<r5 

c^ ^*iR®t ««iRs^ ^ <7[f^t, ^ csf^iei 

1Sf^ c^Ptf^N^'oiiR ^nw ^nw ^ ^ «rt^ i 


(General Mechanics) •• 


^er^lw^ »£]^ 1?^ ^ ?T tAi^lR<i> I«fi<i> «|I^ «£1^ 


^li)^ CT CWTCW ^tt3M9 sfpf^ «WR ^ 

ceHiw*i ^ ^ I ^iii^ (Sr® ftR c^Hiw*i cm^iR^i 1w?i? ^51% 'Q 

R)f^<p siPfW «nr^ ^sir^ w^rlrw csr* 1R^ (General Mechanics) ^ 

'O I 


WIW*1 CiJ4lR^ «f‘fm ^CTfgT ft?? ?OT WIR ?iw ftf^ «J?n? ?T1® 5^ 'O 

?T??J? ^r? ft1%5 fipPi? saM C^t^W I C^lr?T <iak"i ?®1? «pqh ^!?ni 

ftf%5 am? ’rafei? c#^, ftf^ ?ntH ft1ftt:^«t, er^ 

cw^iwn (Sr®? ^'^ir^rtft® ft???^ i 








(fit®? fS^ €|OT^ f5f©fl Wt?*f ^ ^ «nOfl|p5» 

^)<i9jv» C^iPH ^ll5l« C5jffe< Ii’«l5c.^« «r©lQ«3 s|^ ■^ilT ^ i ^ ^05 

^ ’IWBH ^«W^, ’iWiW 

«r5f% ^'iM^iOT '^TMiCT fitwmfiK « ^fl?rWH-ftWW»r-^^ ^ 

^•Hln'i ^ ^ I 

uwlRsi-^il? 'ojf^ *6 ®PT (Theoretical and Practical Knowledge 

of General Mechanics): 

ce?*^lw^ C^41R<»-^^ C«T*^IW«1 C>J4|R« ^5lf^ ^ ’®K «rw 

'5('o>l<J"b^ : 

^if^ WT (Theoretical Knowledge): 

> I (Calculation) 

^ I Jspt ^iRfSIi (Name of Hands Tools) 

0 I 'S (Lay out & Marking) 

8 I *0 H3lwl*w®f (Measurement and Testing) 

^ I R«MoI (Fundamental Safety Rules) 

^ I (»wlPi<P)l»i ^ ^ (Mechanical Drawing & Drafting) 

^ I (Maintenance of Tools & Equipments) 

\r I (Causes of Hazards) 

h I (Remedy of Hazards) 

io I «iNl^-p (First Aid) 

I <1^ (Characteristics of Metal) 

I (Heat treatment) 

>0 I (Uses of Cutting Fluid) 

^8 I <jaM ’O (Assembling & Disassembling) 

^<t I (Sawing) 

I (Filling) 

I ftRt (Chipping) 

>V 1 1srt^ (Drilling) 

I (Cutting) 

^o I Measuring) 

I (Reaming) 

I (Teping) 

I (Dying) 

^8 I OTWftt (Soldering) 







I (Brazing) 

^'Js I tswRs^ (Welding) 

i) ^5n¥ 'TOlfe^ (Electric Arc Welding) 

ii) ^fJPl ^(»4 iI% 5< (Gas Welding) 

iii) (Electric Resistance Welding) 

I (Pip® Fitting) 

I (Pipe Fitting Tools) 

WH (Practical Knowledge) t 


C? (Knowledge) (.V41R4C4 C^lWl 

(Practical Knowledge) ^ i C*HI«*1 Csnnf^-»iRI 
«IW j 


i I <3 C#*H (Technique of measurement and Testing) 


^ I (?\ ^ (Layout and Marking) 

I (Cutting Tools Selection) 

8 I «iml5j Uses of Cutting Tools) 

Q I (Selection of Measuring Tools) 

'b I (Uses of Measuring Tools) 

S I (Maintain Safety Rules) 


\r I (Maintain Maintenance Works) 



bo I e (Assemble and Disassemble of Machine Parts) 

bb I (Electric are Welding) 

b^ I ^tTPT ’OTffet (Gas Welding) 

b'a I (Application of Cutting Fluid) 

b8 I (Sawing) 

b(^ I «fl5Pit (Filling) 

I fSPft (Chipping) 
b^ I (Reaming) 

bV I (Teping) 

b<fr I (Dieing) 

I ^ (Off Hand Grinding) 

^b I (TrretUt (Soldering) 

I (Brazing) 



8 


C«rHlW^ 


I (Pipe Fitting) 

^8 I (Characteristics of Metals) 

I (Pattern Making) 

I(Lathe Working) 

I (Shapping) 

I laftt (Drilling) 

I (Grinding) 

i.'fi (Importance of General Mechanics): 

C«tHlW *1 I ^ WP^ (?r*f « ^ 

^ I ^ 'STCT® '5J?Tt i i) 

^*rra«f Pro? ^<nP! Pw^ Prf^ ^ ^ to w ^ (rofl? ^ P?15 croi to 

WITO I CTOtlT (OT*I? ^ I 1 ^ ^ ^lH’fll Pl^ra 

Ptl^ ^ filPtf^ TOT TO, TO? ^SlCTO?^ TO TOTO OTT? « TOt? CTOT ^ TO 

^srtt?f^ epjfti TOfC?TO^ ^ '^Ri^l TOR TO^ I lilTO? CTOI? CTOlP^ 

Pro fijPtfro TO ^r*R c^(.*iiJ RRy TORpfi^ 3^ PPro tor frp ^n? croi? to?r ri 

TO ^51^11 ^ C®FT^& I ^srtPc^ CTOIIto C^tTO TOtTO WT 

TO? 1%fTO5 ^rartR ^ ^rf c?to toh? toPrto to i to (rto ?5tif^ ??utPi?s 

«l^v^l cwlPi^ f???f5? c«j(.<pIw 1 TOt*t w«'15 eftTOW ^$f? ?RJT TO ?T C?PR 

?T^lft|? i£l?t ?JTO? TOT TO??? ?11 

^^£1? ?^ ?1^ CASTOR C?^lfTO-‘fl? I 

>.8 PlfWa (.TOfOW CTOlftH-^ fiK?w5tTOt (Necessity of General Mechanics in the 
Industrial field): 

pT?WCa COMlW^ cwlp^-’il? 0 tTO%^ ?n?? 51 ^TOR COHIW^I C?<**lp 4 C^TOR 
CiJ<nRfl 1??ni 0 ?WlP?^ TO ^ST^CTO TOT f?1%5 eiTO TO?nft, C?TO??fl, TOS'llfTO 

?t ?Tf^ vj|Pl<MHltt? Pf?r ^C?m CTO TO?, TO? TOOT? TO 

f?r?lf^ TO TOR PfIT I ilTO Pi^ CTOIRR C?4|R^ 1??^ c? 

TO^ «ftC^ ^ TOt“ 

^ I C ??3 Wlfl (Bench Fitter) 

? I ?T?? 1 ^ 51 ? (Pipe Fitter) 

I C^fQc^^H 'S?l?f|? (Febri cation Worker) 

8 I R!?t?? ??f?TO General Technician) 
e I RT?t?? TOTO (General Welder) 

'b I C?PR TOTOft? (Drilling Machine Operator 
^ I 5 r 1 ? ?T ctoTO? (Turner or Latheman) 







ly I (Shapper Operator) 

^ I ^ 'SJI?^ (Offhand Grinder) 

^|R^13 ^p?n? c«#Hlw*i ^ 

^ ^iOT- 

i 1 5^ (Toll Room Attendcnt) 

^ I 3Fn^ (Craft Instructor) 
o I PiPis^ ^2Fn^ 5^lls (Senior Craft Instructor) 

8 I (Assistant Superentendent) i 

-p^c^wi t«r»ilo««i W ^fNj i>ll^»il 1^ C«J^ ^>1 H<p>o5i 

I Rwt»1 « ^WT fiipi 51%T ^ TO ^®1TO TO 

I 

fl«C^W C^ Pw «f<R «TOH ^TOTM fiTOTO, «IOT^ Olf^ 5^ 

^d^'1'6|W WlWri CTOlfro ^ ^ CTOlfro CTOil TOT ^ 

I Piwi^ Vlphlt^^ ^nlSs’ TO^, 

vjfifll^^l TO C^TO^ CTOifro-'^il I 

TOT TO ftUCTO CSHIW*1 CTOlfro-^? TO1^%^ TOR? I 




> I cTOi^ra^^? 

^ I CTOI^ TOT? 

O I CTOI?^R^?TO? 

8 I C^HIW*1 CTOlfro ^ TO? 

(? I C^TO®T CTOlfroflt^^fTOTO^? 

'jtf I c^*TOi^ CTOlfro frow ^f? 

«l I C^TO^ CTOlfro CTOTOl ^iR#^t1^TO»^?TOTO I 

br I CWTOTO CTOlfro CTOTOT TO?jfTO «|W< TO TO I 

I CTORTO CTOI^-i£l? OT^ICT TOfCTOI? TO TO l 

>0 I TO? TO TO (?r*TO 'STOFT t*j<p|R^ TO! TOt? 

CTOT^fRTO I 







I (»»^<p|R« <i«nc’« #1 
^no I <5si;'® ■#! 

i8 I csi^if^ d?5 

^(2-1 Ci|4lR4| 

i'J? I C^HIW^ C5Rnf%^ ^t? 

I «iuiim%r5i 

^V I (.’ST^Iwn gai^lPi^ (firo? vsift <ij«q^ll5«P WR ^ I 
I C^HIW*1 Csrof^ (S^TS '^9 ^ ^ I 


?«rW«|OT^? 

SJOT^? 


I -nH;^ R^'o ^ 

I 4£|W5? CSMIW^ 

I 

^8 I cai<p|R;<?fl I 

W I cetHIW^I C»J4lR(.fli3 ^IWIWI ^ I 

I c«^Hlw*1 c 4|^|R(.« 4!|(.«ie»5l4i^i ‘ailwiwi ^ I 






(Preventive Measure in Workshop) 


^.o (IntroductioDg) t 

€R|Pt “Precaution is better than cure” ^ 

c3?r’* I ^ *1^3*11« fSISwi C’WT?! C5C?r ^ 

I ^SUS (7PR 'oiHail JPT CS^rf^ 

(71 (.41tHl ?T *nftfiR5 I 

^US 5^ I 5^ ‘P5il5i ^PRI 

'oil’qk'o 'cil^ ^TR?, (Trf^ R(.«T5 i fNft® 

Wt ^ *lftir CTO I CTORI C4ICH1 l^lfSpRSlU^ 

(JC^ ^IC^le I ^l?fit liR^Ca <ij<i^'o ^ ’bl^s Pil»i^l« V[ 

^STO ^PT « iJlW^ ^Pid ^!?|»W1 I 

’fic^T I ^wRj^^'o ^[Pii cTO*i w<pk»ii c^'f^n? ^ ^TO ♦nc? 1 

C«R^ (Pit ^P'lTO ^ 

^RPI? I »f<1 « *ffN vjQM55_vjQb^ ^ ijWK*Jl^ TO TO I CfiHlW^ CSR#^ 

Trstm ^si^«r, ^i^«t ttns^^oi^ TOlift 4j^«t ^ ^rsTH-fr^ 1 


^.> Itit ^WWfl efWW^W (Necessity the Obey of Precaution Rules) •• 

'e5i¥-fc^ ^?i? ’Pni ^i%rac^ RR>a ^ •n^t Rf5>{| 

4J^ra (,*if-1*i Dh»il <psg« ^ I “f"W «lf«ik«i ^ ’0 

%T^R3l^^ TOTeR ^ "SlRiR ^sr#l<W ^iTOtl Sffe^ofTO ^ I PW >1^<^^l 

f^Rpi^ ‘q^'?|»i*i Sfo^ I ^'s^'»l '^^•ilfl ^ I ^51^l5i C^NT ^IR ^R^Ril 

■^R ^0% I n43*i| TO ^SJR^ ^ I ^TRK 'Q 

‘XRt 'a((.*1^ ^R? ^ C®R^ ^t1?TO, ^ ^3R I »i’iT5*il 

(7n*R5^ >l^¥^l ftft ^tPRSR aRTO%I^ TOC? I 


ftcj ftft ’tiro? 

^ I ^tro? p!«h^in I 


^TOH I 


^ 1-lJlw5i ^-«TOC?? PiflM'olfl I 

« 15»pr-ii? I 

8 14i^Ni^ e CTO* I 







V 




^ I ^ wRi 5f5»i I 

^ I ^f*f Hl5ph*ilii I 

H I ’ROT ^ ^?ri ^5^11 

b i^^'iRw'i I 

h I filialerol ^|tn? ^5U I 

io I ^(.<3fHl5 ^1% «llt«©lPi<p '^T^ «q«rl5 ^TNTil I 
^'o«^'o| (Precuation Rule) s 

>i<f^R4 R«h '€ fwRi 'e ’TW ’TW ’O erf^Rro 

^ I ^M? (Tft ’TCSf «p7T ^ 

■ 55^5 I ’T^c^cg c#^ ^csTl 'e ^9ri«1'©l 1 ^ 

^F«ftRl ^«r1^ C^ I 

'siq^.ls Rfo^j «npT? ?T C5IPH ero? ‘i^'il ^ ^rpTO 

I RR>{| 0^ ’T®#®! RR 0T0HT^ ’i^w ^ ^ 0W 1 



b I •ifUR^ ^ >jHi>i4 0^f^RllH m ^ oiRk <iw^ig ^ ^•ifB'4 1 

^ I TO0 <pk<f'*it<i^ ’tR^ 'c R?t0^ 5®pr ^ i 

':»I fPTT wW ^07, 0lTOm, 5 Ko?, Clt, ij|^«iig, 0TffR ?^j|R 0Rgm ^ ^ ^ 0TCg 

I 

8 I ^gi? ^rf^, ?Kt ^.'ojiR ?r*ft 'o^^fp'® I 

<? I ^itR 0tcg 0^? '«gi¥Hc0 fiwt Rcgg I 

^ I cijpiwii <j^^w 0®fif0 ^iwi^iw ^ ctRp? (>i0iHi ^!?0ing Rww ^ ^ i 

^ I ‘K.^ilwH ^ ^|<i>t»i ^3i«f^ CiJpR Phk^il 0t OTIU^R <^iwi ^?rt 

^ I 

V-1 R’in^erisJ, 050 IR 0T?^ ?RIT I ^1'©^ 'QITO 

?'fij|R I 

«P I 'a);|i<p|(,<j ^ ^ ^ «lksil(;'0 '^1^ ^ ®f6« ^ I 

>0 I C5W C5W ^ ^ 'q^Rv© I 

I saHll«, <pR'© 'Q C^F*Tt 5fp'® ^ I <p|4^^ "© 

I c5iRHr^^2j^^0R^, o\<U'^ ^ ^ ^ ^ I 

1 0 R R^ ^ gig c^Plc^i« ^ ^ csiRh ^ ^ 1 

i8 I ^RR, R^l^, >1|gi(.*11 0! RtR>| 0^ ^ OT CgWlW Z! ^1^31 

0*1^ c^ *Ric^ ^ 0fug I 

10Mrsn0 ?I <<a'ilf« ‘iRFI^lug uNc.'® ^ OT 0^5R^? h’nD'iI ^ 0l?t? i 
I c5iRh pi»i*iIi» Rf^ w^ eg, cgpt^g g^iRW^ieg ^Nie^i i 


I ^I? W ?t 'wHwu ^US I 

I 5nt^ 3Fft^ mus ^ I 

I '65t#W ■^T^pRI^ (^fSNi ^ 

^) <I)<1^| 5lNt'0 I 

I ^lu«Ki C*fCT «^a’iir® «mq'« ^ I 

I <3Vl4*fC^ c^tl'^lcflf* I 

I cii5Hci5Xw«i csrc^r '6^ii4-tc^ ^ ^ i 

^\5 I fSftVIl (TFf#i£]^TE) 5j^«t ^MC'^ ^ I 

^8 I <\)<\^\ <3 ^;ovs*i«| «fRSC^ ^ I 

I (,<flQ*l l '^?J'«p|« ^C®T «dPl^<P(»<P <P5JQ« ^ I 

^^<^9 I ftni ^ ^TO ^ I 

'S?lt^*W? fi) ‘W*r*f « ^l4i'®)h (Dangerous and Safe Workiog Habits in 

Worshop): 

(Dangerous Conditions): 

^ ^ia«jiHi* ^5?na ftf%3 o Ito ^5?i^ ^ I 

C5iPr's ^?n? ia?t *?Ht fiftg 

^ ^f%? ^rpTO I ^ ^ ^f%? ^ ^ i 

i£pn ^WTO HW1^4 ^ ^ ^IRHWiS ^ 

^ c^ I 

%5 ■R'i*Tw<p '9{<\\\^ 'oiPi«p| ^ 

^ I ^^’Si ’O (.^ipR ^«j|Pt5i ^ItJ^IR 

^«f I 

^ I ^rTC®Tt, ^ ^iwi 'irat 'c^ ^ «jic^i ^19% ^icetis ^kt 

I 

^ I w I 

8 I ^^jf%^3Fl9 I 

<? I (.^vf5 mi®R5h c*jPOT3i I 

^ I f&c®T ^ I 

^ I ^iwi% marcsn I 

V I «jalpTi3 *il«l(,^l C8NI«n^ I 

b I «fW C^, ?f ^RTRT i 

io I ¥11^ <51^ I 
I I 

I iH9^^ ^41^11(4 c^ipR^ra I 







I ^ I 

^8 I I 

^<t I ’*nft1?^ I 

^l^’©ih (Safe Working Habits): 

1*rai^Tir*n^ RiiMcn csrjIw ^ ^oiip«ic^ ^ito® 

^ fiWW 4WH«Wl ^ ^ OTT? ’WnW 

%ft»RI, C2J^«n '0 %WI? ^sftni ^5IH1? ^ %W ^ 

C«l»n? nlRi'^ I ^STT? Rf«fl R?i<p|<i^hlu Wl^l^fj R-^M^al R^M'O i ^ 

%t^rar ftw <5i<1(MHl5l 1^ Rwiffe^ ^ 

R^tjfR ^ 2iPm«ra ^ «rft^ i ^ ^ 

(.'©j^lu Pla^ln*ihl^ Rl^ *0 ^rai% ^?ITI 

^«fni Pi?nsiWHra ^ 02i?«fi, '6 

^ft? ^IWTCSI R«1’1»t ?t R’i*i^«* ^ ^ I ?f <p|<^Rjj|'n 

’1«(.«iu RI®?| ’^^R>¥i «pw*pi^ ^siJTI 

^ I ^IWPn ^ <5?<I*f-1(.^ 1^^ C^t*PT ’a^<3’l'® ^OTT I 

^ I ^ ^ afCTraf% %l^ C^fl^, ^ CSH^, ftl^ ?^ilR 

^ I 

>s I I 

8 I ^ IRT WRT ^ff&<lH ^5t I 

(t I <p«l5i ^RT C5%^, ^'onI^, 'W'IjHj ‘«^»l5i R ^?n I 

^ I ^R! ^RIR ^RU OT 9ft, »JR*1W 'iRt ^ ^ I 

^ I ®R15^ ^ I 

br I 'Q?il<pHc^ ■^1^ ^ I 

I ^^ga? ^ ^ ^ TO (?Rl I 

^o I ^SHR^TO ^ ^51^ ^ I 

I C^iPR^^SR^ C^ ^R^3I ^ RTOin I 

I C^jpR, ^jai’ijl^ Rt ^^'o| <Rpf Rf ^ i 

^y© I WPW t'lpH « <jai’*1ll« RR^ I 
>8 I R^^Jlft ^ I 

^<t I (RPR R! c<plc*i1 ^5R?*t ^ <ii<i^1« ^ i 

I ^fftfe^ 'flRt 'stsRst^^ T]R ^R*tft 5*Rt ^ I 



blr I I 

b<61 ?»CT? ^ra? '3iH1wi5w« ^i^JTIOT’l ^ ^ ^ I 
^o I PisR'©«!(,<» Pi^il’KsI R«i?j<p ^ I 

I ^HCTT Pi5jM’qI R<j«<p ^5lT i 

I c^TT^, PupwC, 1^?mr ^ 

>\^i4 I 

^'01 ’a<i^'© ^ ^ c«i^ i 

^8 I ^ll5^ <p4<P'»k^ ^ I 

I Pl5i<pl5i^Kls RgslRra 34 NPi<j» fifi»Mlfl <\\<i\\ ^ I 


I ^ww <pj«rH?tI« ^^^pra*t I 

I ufiiTO 1^u?r w ^ I 

^8 PluHn WMW "6 «JC5W%I^ (Necessity of Uses of the Safe 

Dress and Equipment in Workshop): 


%i^ c^TMi^ 's <ij<^iw4 fijrtnwStTO! i ^sw 

^ (?^ <p?it'o ^!RPR I RR WT PinM'«R 

^C?I ^ ‘oiI«R<p'«| 5J ^nW ^5)t'o ^TOII 


(^) c^THt^ (Dress) j 
^ I ^IjTCSfR (Aprone) 

^ I c^fHRs (Tight Fit Dress) 

^ I ’*1^ (TiM f^Pft ^T^r?R (Lather shoe with hard sole) 

8 I fF^, *0 <plol*^h ^loPi^^Rl?^JT^ CSJl^ (Hand Gloves) 
(^) (Equipments) 

> I (TT^ WPf (Safety Gagules) 

^ I (Firstaid Box) 

O I C5iPH (Machine guard) 


<il5R ^ ^«?m <i«M ^ (RW ^ I ^ 

4i3C*1 ^ I ^ ’RU ^ ^ ^ «ilr^ I Wt ^MlhWiI RR 

^Wl ^ oaF¥R^*t <Rpl 'iRt ^j^iiH*il *6 

^•*TU <i|<i»g'© ^TRRT I 


'etir^'1 ^?1? ’RF1^^ WW e RilffR 







^ I <MU'o C’PPffi ’l’1»i«n ^*(B ^ 

C«l^ I 

^ I tisPiw ^in? ^Ru WP c^ti*n^ ^ ^^ni? ’rt® ^ ^ri 

^RTT Sfro I fS^Tt C^fPW R ^ WRI^|l5c^ ♦fTCil I 
« I <png« ^ ^l5i ^ C^t5 Hk«fl 

RRR <p?it'o I 

8 I ^ RTtj5, 4fec^ ^ ^ I 

RRTC^ *55^ ^fTOl I 

^ I ^ J®I RR*rt C^*J ITW^ ^ ’SFTRR b^5lH ©fl^W ^*t R^il I 

^ I WTR 

^rattpi I 

^ I ?f ”^11^ I R5WI? (7^ *ira I 

\r I ’€irf^1^*f >ljlt^*l ^ ®f6^ C^^HHl ^tft ffeR>l ^flOTI S*f? ^rW5I^ 

RITO5? ^«f ^ nt^ I 

^ I ^RR 5n*f ^ >iMk'o R^r?Rl ^^f? R^Rl ^*IH ^jauL'o I ^fl9l 

^ ^o»i ^.k'©^! ’qH^l «fl^ I 

^iwiMi c«ft^ «jfRRR ^ (R, OTt^^ %mR c^rm « ^i<3<iwij 

^aiHlI^ (Tools Keeping Properly in Workshop) t 
«?»k9ru <RR 'Q ^ I «^ffl'*ilfi 

5on^t«jMj ^(3 I*pI 5 €|f3RlT ^ ^C®ft- 
(^) CW ’osk«^a : 


^ I Rnnftt 5n^u*p ijNt'o I OT ^*1T 5^ R?^l? '©k<j> 

‘iRl <3j^^wn ^^sler^ ^ ^ I 

^ I ^HiHJ J^TC’R ^*JJ (7WOT ^ ^ TO! TOTO TO C^9\ TO (.*10W1 TO 

TO TOt TOTO TO TOItPfTCil ?r«!^ TO I 
O I (,<?k*i1 5«i*^(»<? TOT C^I^*Tf 5«i(;^« ®TO TO! ^ I 
(^) CSJPK^ TOW ; 


(Rf*rtsT TOW TO?r fHJjPlW^OlW TO^tlf^ TOTO Ot ^ftTOf TO^ TO“ 

^ I CS!f“I^ TOW CTOFift?. 5®1TO^ TO*^ ^^TTO TO^ TO^^ TO I CTO^- C^lPlTW 
TO*MW CBfroW TO^ TO?I TOO! Of eJOT^^ TOW^ fOCTO OC^^®0 OTO^ TOO «N(,'© 
TO I 



^ I ^ TO5 1^ (.^k*il €W^ ^ ^ ^ 

I 

\8 I ^ ^ 5^ ^5IRt TflCT C’T^'OT? ft*1}h ^S?h6 ^ I fi*1jh 

p«i(.4 ^FTT 5^ c«f^ ^ I 

8 I CVPl^ c15t^, (Rpi^ c^fit (Rpk^ C^CB C^ ^'©ilfn «r1«’1l?j 5«l^t<P 

^ OT® I 

<jaiHlf« PiR'swIw ^?n : 

> I 5^(.4 ^ WrS ’^[WiRr^nw *iil%t?j ^ i 

^ I 5^ cTOif^t 5 «i^c< 5> ^ • csrenf^t ‘flB 

^5IWR? ‘£l?l^l15t5^'^J»^ <^i<\\\ <M(;'o ^ I 

\B I iil?5f (R*T OTCT vajq^k'o? OT^^^ (7T1^^ C^IITM flN(.'o ^ I 

81 onw ^ c^ T t^gf m\\(M ^nfroi 

I 

(t I ^W^RII ^ItC^ C5^ BT fro BW5 ^ I 

(Maintenance of Tools in Workshop) i 

«'*p^k<3*aK \£R^ BTO (Fxmction) ^ c<pk»il ^ ^Mhk^ •5»l4<M'»k^ 

uNt'o ^ IC? C^CT <iaHlf« ’fTOJ ^ C^T »bPI ^^ 

^ ^ 5fT I ^ (Rf^ 1^ 

-ft ^ TO I TO’Hl^ ?t Rl^k^ 'ift TOTO TO^lf^ ftft (Operating 

Manual) ^5^ RuilW 'TOt TO i 

CR^R RT W^tlf^ Rt RT TO TO TOR TOTOT TOICTI ^ fllfi'* TOR TOF >I**1W4 
TOm TOTO TOR ^ f^#*RI ^^UlSl CR C5RT TO, 

(Maintenance of Tools) i TO^flfe ^®tTCTO®f R t5>k*il Rl 

^ITORR RTOl T<^TO<r^ ’O R^?m I 

TO^nfe BTOk^^^R sf^R^TO s 

«lR»feMC4 ^JTO ^ ^5FITOCT ^ TOR ^5l^TO< ?TOkTO«t elfTOk^ TO ^ TO TOt 
TO ITO- 

> I 'R^nfS^ BTOk^TO (Scheduled Maintenance) 

^ I ♦rtrof^Te BTOkB^«t (Planned Maintenance) 

^ I <3^ bTOK^TO (Brakedown Maintenance) 

8 I ’ifro^BTOk^TO (Capital Replacement Maintenance) 





> I (Scheduled Maintenance) 8 

wk«il ^ l^sllsi'® ^ ^ 8 *pnft ^^l^RT^fPTt ^ (Inspection) , ’S^RT 

C^ (Overhead Lubrication) ^ c<pk»il %**!? ^ ^ Csil^Ht^ ^lfSPi< 

(ScheduledMaintenance)^ i 

wPl'i'Hm ’O^RI 7 C?RT HIR51 5 J^Hk«i'^(.Hii 

^4$ I 

4 I (Planned Maintenance) s 

^ l^nr*fHRI RI«jj (^SC& ^TTe^ 

wfi^lW ^ »jl(.WI OTPTI 

(^) «il«wlft (Preventive Maintenance) 

{^) (Long Term Maintenance) 

(^) «|Iiw|?f (Preventive Maintenance) t 

OTP “Prevention is better then cuse” ^k«s CPC? 

>5t^” I <PF'nC^«! €|f5p?n H^e||C<^«f «|f3RlT I 

^ elf^Ftrr ^FMW? ^OTt, ’P'TO? 

's^em ^ i ^itt^ ^ 

OTJTTO ^ ifl? ^’Wk^wP ^5ibs^5T5^ 1 

(^) (Long Term Maintenance) s 

OT ^ «<akuHa OTrPl% <?\^is» 

fr^OTnft ^ I aif^ Raf'-i^iSl aririm 

RlrtPpn (Manuel) OTOTI?^ «n^ 1 RrtPW? OT 

^ csRinr® stot^ ^ «rt^ 1 Rt^rRi^i ^i*pnft ♦ra 



C^P RcH«j ^|I«Pi^ ^ C^I?!^ ‘4j|5*i 

I '6'o1?ii5|?aj«tR'© ^ ^RNM ^ ^ I ^r5?n^ c^k*il «^a^lF© '^\K 

^^51^ COTP^^C»Tt g^u^Hk<i’>pSf I 

8 I (Capital Replacement Maintenance): 

t^k*il (.^iPp ^ «iai’Hlf« COTRra ?T «^Hk«i’^H«rR'© ^T? ^ C^, (PpR ^ 

oraRT^wf^ ^ 5T5i*pt^ ^ ^5i«p| 5^ c>jPlW5i ^ 

<p4n’F'oi ^ftdw ^ ^rt?, c^iPp ^ <pui? 1 

CTOI ^ T (Pf*P ^ COTP^ ^ 3RI ^ 

?vfigw I ^ •r^ ?®Pft ^Pigra <pi^i«i>iR ?i 



^ ctPr a^ TO ^ TO*n^ 

Hf5<5'o^M ?5Ri5 TOl ®f^ I 

^liR *^a^lFi C^ITO^ TO^'S ^ f^ f^ •il'oar^^ TOT »TO ^rf^$ ^ TO, 
CTWUU TOTCTO tot '^»T*ItTO CT ftfroR ^ a?^TO 'll5<J^H (Capital 

Replacement) TOI i 

'Oj 1(^*110*11 'SI TOT «f«tTOK TO C*I, ^15<pl?i'fi 2il«wlTOf^ 

TOIT, ^ TOT TOT «TO I 

^ I a^^TOTOTOI? C^? 

^ ITO^ 5^ »i^*ilu TO 

O I <3aj'^N'O 

8 I a^^TO TO 'Q TO®f TOi ^nw ♦ifrol^ TO? 

(? I TOC5C5 <5^|4^ 

I CTO ^C^ p5lMH? 

^ I CTO ^eTO^TOiT c^i^iI^^Jtoc^TOc^ CTORTOOSTO? 

V I TO TO TOT TOTO Jto ^ITOT? CTOf^^TOTOTO? 

I ^FR TO! ^I?TO Jto CTOrftc^ TO? 
io I ?TOlfTO TO®n^TO*fC^ TO^’f TO TOT TO? 

TOpro«r*f t 

I TO^f^TO^ft7»1TOCTO^ITO^#T? 

I ^'o<f'©| *i’q5*<| TO TOTH? 

I TfTO^ 1^ Celeron‘sf^ «cTO%^ cw I 

i8 I ^'o^'sl 5<,^^ TO I 

^(? I ’(3in#*tCT0TO?T TOC5 ■^TO? 

I 'STO^W? TO^? 

I 4l4l'8il>i TOl^? 



I 'e^ir^TO TOTO <?15 1 toT^ CTOT^ <3 TOWW? TO CW 
^o I TO^Hfro UTOICTO*T TOC^ ^ ^TO? 



I ftft 'iht.^iu %C?I^ ^ I 

I '\^4'^\ ^ '9tf 

I Rn^eri^p R-quH *tT^ I 

^,8 I ’Q^TF^^^RT <pNf«)h ^lt^|p»il ^ I 

^(JI ’€RrF<^^^ PinM*T i.'HHI^p 'Q <ij^^Iw«i ^iF5 

', tiW^ ^ I 

I fro '*ll(.«1lHl ^ I 



(Tools) 


^.o (Introduction): 

Pl9<p|<i^hlu SJWIOTI OT? <5j<5«i’« ^ «K®ni ^*11 

(iSipR, C^iPH, Ctf5, i£)^»r c?f^, 

^“3W, v)lPi'*il-a, I«‘»l^'»l?i, Pl-sp>M, 1^ ^1%, R^lfi 

?T (Tools) ’iRfJ'o i 5^ ^M? C^IOT 

C<Plc*flI5c<J» c»ietlI5^5^, C^lPR5^ R'«jtR •nor 'aiR)R'® ^ ^ I 

^ C^ca »i I €n?I ^ <p|'ef^ ^ 

<n.*fi^(.'o I (,^«i»ij c5*pI^Prth^ ^ ^ ^ I ilwca 

^Wlw?. ^ %m fPTW? 

OTsra «ni5l ^ i ^3t? r|(,'o« c#f*CT 

csrt^ ^ I 

5^ ^ ^*111% (Tools) • 

PW 4W«JHI4j ^ ^ RRijj OTIOTI ®IWJ (7PR f%^5l%5T <\A^^ ^ 

voltn^iu^p 5^ ^ ^ (Tools) I «j<P'oit'q», 5^ W ?1 «iaKg*iu ^ C^HCT ^ 

^ '6iir#w '4ifiR'^ ijsronw% *Ji? c^ ■at ^ ^sjwa-^sii^ 

^ I W TO, ^ ^WPt? ^ifemi ^ 

TOI •3><i^k« ^ ^lt,«5i ^2Rl c<pl-i^’»l'o 

Cat^TO I 

5^ '?'^« ^ ^ TOF <i»| 4<3« ?1 <i>k«m ^|ert<p ^TO 

*lfSdi^lW TOTOI TO I CTO JtoRT tJTO I WTO 

TO ^ ^l«r^ TOt ^IS?^ I TOU^C^ ^HRfI? TOt ?TO 

5®pi I Mr**fl’®flPf «ipPi« J^TC^ra **1^ 0 o*tTO TOTO '*iI5<i'i«i *£i7?{ ^lf?f^ ^ll^CU 

I TOi 5^t^5i '555^ I cTO CTO 5^ 

^ WR! 5*1^ ^RTO TO! SIS'® I 


R^«I«I^5to (Common Useable Tools) s 
{.wku^i {.*i^ll»i3| ^l(.«r -qj*q^'© JtoOTTI PcJ 5c,^R\» : 

i I (Hammer) 

^ I ^FTt^T (File) 

«I (Hack-saw) 








8 I (Chisel) 

a I (Scrcw-driver) 

^ I (Pliers) 

<\ I (Vise) 

b* 1 (Tiy-squre) 

^ I ^ (Steel Rule) 

bo I (Inside Calipers) 

bb I <P)lPi'»il4 (Outside Calipers) 

b^ I (Vernier calipers) 

b'© I (Micrometer) 

b8 I C=T« ^ '^H14 (Wrench) 

bd I snS9? (Bevel protrector) 

b'Ji I <pRc»i*l»i (Combination square) 

b^ I ♦W (Punch) 

bb^ I »*Ir<»|5i (Scriber) 

b(ft I €t-|Rs (V- Block) 

I CTO (Drill Gauge) 

^b I ^5ITO ^ (Tap and Die) 

1^1^ (Drill Bit) 

I ctf5 (Surface Plate) 

^8 I CtlU (Angle Plate) 

I (Marking Block) 

I >rwc«R cTO (Surface Gauge) 

I (Reamer) 

1 tsftt CJJpR (Drilling Machine) 

I C5TO (Scraper) 

\eo I tflPH (Grinding Machine) 

'Ob I C^i^nr TO8 (Centre Punch) 

> 0 ^ I(Snips) 
vOvO I (Shears) 

'08 I (Straight Edge) 

'0(2* I CTO (Height Gauge) 

' 0 ^ 1 (Wing compus) 

'0*^ I ft- 5 p>M (C-clamp) 1 







'd.'O 5®Pr-^ (Classification of Tools) : 

^ I ^ ^ (Layout or Marking of Tools) 

^ I 5^ (Forming Tools) ^ 5^ (General Hand Tools) 

’O I (Cutting Tools) 

8 I (Measuring Tools) 

I c8f^5^ (Testing tools) 

^ I(Gauge) 

^ I C*lpR^^ (Machine Tools) 

^ I ^ 5*PT (Layout or Marking off Tools) s 

*3l«<i •i-p-tl *i\^\ 'TOT, ^fFf 

5®pt-ot fro ^ ^ I RR^ csiPw^tfS^ 

<^filc>jf ^rcsf C?f5, ^ (Bar) ^ ^ CstS^sra 

I ^ 1^1$ 

^ ^ ^ I ■^T?^ ^ ^1'®^!, ffr^flfl fipfK ^ 

%T? ^ (Bar), C#R TO (Rod), C^i? (Plate) 

CVCB I ^51? Cir5, TOT ^ T01^ (.<5>k*il 

€FfR 'ok*T5j *p|ul*3 •jrt C*l fro W ^ C?K1 ftW ^ 'ql5'I> 

(Layout) 5^ (Marking off Tools) i (THR- 

(>) (Scriber) 

(^) (Divider) 

('©) SlCT^ (Trammel) 

(8) ^nf^ C*W (Marking Gauge) 

((?) Jit (Try-Squre) 

('b) ^ (Punch) I 

ftrj ®^wi^ TO^nf^ ^TfT- 

(^) wtt?n (Scriber): 

55rf% ?tt«rnr '=nlas?l I 'siRR ^ RR «j|$^ (Stretch Awl) ^ ^ i 

<pNc.eTU i.M«k<5 ^fFf tHT ^ 1S?S (.«j»Ic»iI ^ »j|W; 

Itoi ^ ^ I 5^ Pvc»i« 'iRt f^RlR ’*1^ ^ ^ 

^KJW W l^Rl? ^ ^ Rt I i£|? ^ 'iwv (point) 

^ ^ I «p1c«w ^*8 c^Jlw (oil stine) ^ 

^ ^ I RHCT 'Sntfet ®tTO I ^5^ ^tr 







f*fW V«'5| 'aiC^CW ^ 1 

^luw FIT «I^13 apiX^lu ^ I 

(?) 4^11 #l5^hl (Single Point Scriber) 

(^) in??m (Double Ended Scriber) 

(*f) #ft^W (Pocket Scriber) 

(?) ¥!%?!? (A<^*i»table Scriber) 

(^ #I^4M (Single Point Scriber) j c*W 5 i (point) 

CTtefT ? '3j5tf 4?^ *iirf? ^<**I15| ?t?? I 

<£f6t ?W uNs ^Iw ??? 

?nr ?!^ I ^ 

(?) (3?9l (Double Ended Scriber) : 

^ RPft •A C*Tt?fT (Plain) <fl?\ 

*5? ^ ^?r?W ?Wc*fl (Bended) «r?f? ? 5 ? 

«itt^ 1 '?? (Point) ?l?m 48 ! ^r^CT? 

W, 'fl? ^ »{tW ^ ^ ?T1 i 

?t ?ri? 1 %^ ?f 8 Rf ^ ?l?l 

(^ •CT® (Pocket Scriber) ? 

c?w 5 ?c?T ??i? 

?T0T ? C?IBT I ’??9t (point) ? 

I ?WW ??C*W ’TOST ?W? 

???* ??T ?ra I 

(?) (Adjustable Scriber) ? 

^T??^ c ?5 (set) ^ 

Tf^t!? ?J?tg? ?5?t ^ I ^fl?s9T ?JW!? 

?TO c?i^ w?t%Fiiai 

?tuj w ?? I c^ ?l*ro?l?1 ?WWfl 

?TO ?t?T ?5 I 16i5 8 '®.8 

flbl^wH (Dirider) i 

??t ?t? 1 ^ ?T OT-’sn®# ?»R I 

^55? ?W Of??! ??l I tflWe c?^ ^ ?MW W ??rc? 



f83f 8 vD.i 

1 



ft® I >5.^ 1??^ ¥I??I? 



fS® 8 o.'© ?ta^ w^ST? 








I C^RC'IC^ ^ 1^1^ ^ 

Rj'toi^^w film >i<fri*ii3 ^ I <ii? ^ wt? <zm 

<p|^Mi I ijwnr R^'cu, ^ Pa<fro *i»j^ii'ok^ ^ 

^ «rfrs? ^ ^-c#[ w ^ I 

^ I 5^ 1^5T-i£I? tstS ^srf^ ■^t^lflt 'S «5^finr I 

(^) ^ c^w 

(^) ^ ^(Circle) 

(^) f^ T CiWI? ^ 

(^) ^*j«i(.^ R’©’^^in I 

1««l^'dlLfiii C^WtlT, ^ (leg) ftUP ^ I 

ii? c«f^ f^.lSr, ^iw ^ I 

^*Jf^«P© CSflJl^I?^R5f f^ [Sj«l5\ekn«3 <ij<;^l« topi's I 

(^) (Frim Joint Divider) 

(^) «t(,n^ Ii'o|?«ln (Spring Joint Divider) 

(^) (Extension Divider) 

(^) H’»l?*|5i (Firm Joint Divider) ? 

^C?I^ fi«|^\alii 1?% ^ra®Wr^ (Ordinary) i ^ Rc.’owi* ^fRITO ^WT 

PtP]®i«iw ^ I c^RJTT fror ^ ^ i 

I ^Fftf «rwv f««|^\9|giiii ♦ff ^<CTl’H 

(joint) C^ f^tf^ ^ C^ ^ I ‘Pk«Ki Pfl^ 

<pIi3<p ^ C^«i«H «pu(.'® '5?I i 

(^) I«'ol5«|?i (Spring Joint Divider) j 

*iflt c^ (stem) ^ ^ (leg) >il^jwj ^ ^ <J«R5 ^ OT® 

^ 115*^ ^ 0 ^ c^ n?li5<j ^ls?k*il ^ <i»«^kMl ^ I lii? 

^00 ft.ft. C^CT ’©(to ft.ft. Sirt? I «plL«m 0 '*iI5‘i4:.*i5i 

^5TT ^ ^t||er*i<p | ^ ^ 'O ^fS<P'©|c.<i 'oi^^*i, C^ 

C^tOTl I 

*I|K ^6 GJ^ ^- 

(i) ^ ?Kra ftpft (Look joint) 

(ii) ^ vrT ^ eil-^lk^ilfl (Long leg adition) I 







(’O (Extension Divider) t 

dj? ^8 ^ I 

♦IT •iS1w^«p ^ if 

(leg) ^ f^ 

e(OT^fC^ ■flW WCiiT T)OT it ''nwH "^Vi l "VCi 

tcmc9 \ ^ ^nci^ w wi 

fSs^l^^iMii it (kg) ^ in* ^ 

i£f^ effti c^li fiPft iW I ?jis 

c^rti? ^ dRi ijOT if 

wlwl 5iw iTlit I 



ei^lw'li*! 




^ ^ *rR Rr® 2 JSI C5i iR iWn (oil stoiie)-4iT ^Si?i ^ iCT ^iisF ‘*pjsr 
^1 


ihsh«l s 


*6 ’KWliVi C^flWT€W?r^fW^f^ ^ 
(pouii)-‘<if ^ *4^ ^wW (Joint) fJci iKi i 

)i|^'^ ^R«r» ^3^ I 


C5H t ^ ^ ^ fwAii i^twfCT i?w 


(o) C5|^ I C^'it^iM9(CWl Stone) i 

(^) 3fini*f (Tmminds) t 

SlW^ %l <r-ii^ ^ ^ I dI?Te di^ i dRj vM ^ 

^W1, GWT #Pf TO ^ 

TOOTTOITO I 

ft^sftro ^I4IW 1^.ft, dji CTO i? TO TOTO 

SllVi TOTO TOT TO dfW? tJ^TOTO I '^Sp i| 

(leg) ’o di^ ^ ^ TOpnii Srcro ^tiiwf i 
f4«l^ibiw^ TOT dj^ if Tjlfr diT TO ^<5^ TO’ft I 
■fllTO ^ iW ^ if (leg) ^ T (set screw) 

m 'S^K «n.a iB w*n^ i Tto Wft m^4 ^ 

(?fTOtTOl 1 



TOtTO tKTO5 if '^1^ •ji (point) fOTltTOif ’JTSf iKv ^ cTO (TO STO i*JlftiT^ 
(calipeR)-dRj ^ itw* i TO TOT to *^1®? 's % TO 

erow^iJTTO I 







8 I C*|8f (Marking gauge) : 

^<Rl«re 

C^stOTl GKIttHt 

WW C’WIW 8TO ^ 

^ I OTOT c*rf8t 5^ "^tifhr 

^ (Bevel) c^ii> 

5®pr^*Rl ^ ^ I 

^ 1 SAwm (Tiy Square): 



c^^pT ^ c^lHi ^ ^ ^w^lrt OTt 

^ift^ Sft^uRr ^ 

’ji'et.fia HU'tI ^9t ’R*! CW! tfhh ^?It W I Sft^WOTT «iw^ 

^ i^wlw 8 *51^ <fW •m^h I (Stock) « 3^ (Blade) i 

’*w tjW^ ^iW, ’*ulqRR^l^ ’Ssfir (Rw^ ^iw ftjBftwiirt 

qi^^ii ^ ^ 8 aw? ‘f^^utuwPS^^^nw^res^ a c^iai cw 

ai-8ii®B ^iw »ilqic«u i 


Ste^ratau OT f®®r ?w? ^ipaTi w ?w ^*ic* ar® w ?t*w i 

^tfRPW ^<^ ft.ft. ?f^ ^rar e© ftft. c«w ft.ft. uRi <to ftft. w? ^o© ft.ft c®CT 
8oo ft.ft. ^rtw ?ic? I ^ WT aft 5ft^^?Rr 


(>) (Solid Try Square) 

(^ '5iu1wl(^^*i£ll^«la (Adjustable Tiy Square) 



ft?: 8.b^Sftwft 


^Pi'e fiftwta e 38 ftt^ ftt? ^iflWa 

"ailO^IWl I aau I fiftwta ^8 e 

^<CTW ^flC8 a t4lWl 38 ^>58 ^OTM 8C? 8l8 ?Rf ?? I 'fl *3^8 SftTftlW 

8R8I8 8?W ftft^ 8TW |ft8?m «l3leH ?? 5ff | ^ ^8 'snjft*? 8WT 818 8I8 C8W- 
8WIHI 8fllt8 8OTW8f^ ftw 8a 8I8, W14? ^!li88fJpT 8 t 81 


fift88raBai8Wft8 


JftWia? 8Wl8®l8 ft? at8l8UPft*r?T88t8t8“ 


8) 38 W?!? W8888t8T I 

8) 38 4?^^588RiC888lft? ui^^ft^a? C8nft8 4888C8W8f li© fWt 8ft8M8T8W I 
?) 38-OT ?|8 gft 88188H (paiaHel) 8T 8t8t I 










































^8 

SffwlOT^ (3^ «^^^TO*RJ^Tfer ^1%^C?*? ^ «fW?7f 

■^l?! « ^ai'o»i'o|fl 'iSI^I ^ ^ I ^ ^RM1^ 1^ ^ ^ Pt«iw iSl'ifl ^ 

ari^mi 

i) Tffiflira (Master Square) ^TICT^P!T 'W8f R’^ JffWIOTJ ^TIWfijRrai i 

^ CflCW ^TRJOT WRT CSCS9 ^ ‘iRt, <3C^ *09 ^t9*M9 ^T9lira!*T ^ 

«j1<w,^ C^ ‘fl? 3?fS q»i5^^ fro -nkM) ^ ^^9 ^RiPOl^R ^ 

i 

v£|flj <Xj9slft ^ I «WH® ’« HR1 »t^m ^TO 9I99I9 ^ 9C*f 90OTI 

< 3 ^ C99 C^W fl*Pl9 W 9f ’«ihk *Tt ’TtW C*!f^ 9Nt 

aronw*T I 1 ^ C^TC 9 ( 9 ^ ®*RI ^ 9 I (^OOT ^ ( ( 3 ^ *fl 9 

C^H ^RCT 9 *^ 919 C 9 W vl 3 ^ ftre ^99 99 t SfJ'© 99 I 3 U 59 9 tl 99 99 ^ 59 ^ ^ 959 T |9 
^ 9 ] 99 lW 9 959 919 I 91 ^ (STH ^9 C 9 ftw ‘SilU^'IWI ^919 

9 T 59 » 959 T ^ f 6 l 9 9 f 959 9 t 9 I 9 ^mf 9 9799^99 99 

5 T^^ 9 TC 99 9 * 0 ^ 1991 ?^ ^C 9 <St9 999 t CW ^ 9 f^ 9 l^ 9195 ^ 99 I 

^ I »W* (Punches) 2 

i£l1t i£J9ft C^ 5^* ^ ^ 999 ^*9% 9J99I9 ^9f ^ I 'oHQi*?ik ^9^ {99 

1^8^ ?95l9 I 59^ 9198 5fl9®19lfe 99^lil <»*j5h ^kwu 9t9T 9jW $99 I 9)^ 19C9 9919 T(99tt^ 
sS^ 9ffe® W 9sffit (Knurling) 9fC9 1 

999 9198 {9999 C2t%1992 

(^) C5rt?19 9198 (Centre punch) 

( 9 ) fil9^ 91 ^ 9198 (Prick or dot punch) 

(9) ^ ^ (Pin Punch) 

(9) ♦1198 (Drift punch) 

(tt) ^IT ♦W (Hollow punch) 

9l^^ (Maridng off) 9T 919 C9'59l9 995^ ♦1198 C9f^ 9199^ 991 

<098 ^tWl 193^991 f93 C«CT91 C99 9*919 ♦IW ^♦rc9lflt I 

9CT1 ♦IW 99 ^ 9799^99 I ^9^ C^lPTl ^91 ♦fl^ 9199 «ll'S« ♦Wl^ RWifi'S 

911599 t'eRc>9 MW 9399 ^ ^ I 

(¥) (?rtl9 9198 (Centre punch) j C^159T 9f99 9T ^9T59 99 *9 ♦IW9T flldJii ^♦l? 919 
«p|^k ^91 f9^ rfM9 C9^l9 915*^9 9I9I58II 9959^ R'i^’«k^ ^9T 9l9 I OT 9191 

^2F9*f 9^ 'e C99 MIW ^ 1^ ^5|99l ho 1^ ^91 'fl9^ ^9l6 (point) ^539 *« 9W* 





I ^ froi fi*^5i iTOf c*t^iit i ®®t ^nw, 

1ot -oI5«p s*iii?i -^i^it,<j> ^ I 

^iCi^rit ^?T? ^li^ 'ag»i<ptJOT f^ ^?n? c’t^i? 

I 

(<J) gw (Prick Punch) : ^<Tir«W ^ Csj^m^ C^5|^*Tt ^ (Tml? 

^ gw W ?TOI? ^ ^ I $*T gw -WS ^ wfeksri ^LH40\ CSt^T 

4ii?-iiw?i ^rc^ I (?fwwm ^ wtejr «ft?w ^t*t 3P3p*t ^ c'twm? 

^I^fic^ (point) '3ltj?*t^ wf* <Wl«f 'So feffr ^ Mtus ^ W5T I C>jUlC*W 
%♦!? ^h<p|‘©k9 W^T|59 ^I?(.«iii ^whl 1?^ <m(.'©, Ifeg? WB 

<?«c'© ^ W<n ^ I ‘fl? 'SHI ^ ^ ’fW (Dot punch) i 

^l^9«u OTt g^#r C^ ^1^ 'sjsWT <pW<p|I^ $g^ ^ I 'il iiWlfw 

fS^ ^1^*1 ^ ^IWJ «Ni.'o 51? I C? ^?ic*m C? WRSRT 'olc5> 

W?5T^ Mi'stX ?J?^ W?I I ^5?T?nr ^IT?3 ?t Wllf?#6 ?T ^5^5^ W^sW ^ I 
^k«M WW ^ (point) 5r*fRr cot ^ ♦fWC? 5C? 1?C^ 5? i Ito 

♦fiw? 5T?i? OT? OT?r “^fiws? 5T?Rr gc?^ ^ifror (TWic? ^trw ^ (TT 

'S WICT «CT5R I ^ ?T 5C5T ^ I ♦Tt^ wm COT, «fWC5T ^ 

COTT^ ^C?,OTI«ft5 ^i^Hl 5C^ ^trc? I 

^ I w!5ft5^ (Forming tools) : 

c? TRs^r Jsw ^ ?^^nfOT ^ii^iwj ?iOT ^I5t4 ajnnwSt? ^wi?-^i^Pb oth ot 51?, ot? 5^ 
((Fonning) jOT 5C5 i 

?^5JK 5lfi^ 5TOgW 5R5l5iCT? ?T?5l? ^^3 3^ ?Tt^ '0 ?OT ^ OTt? ?IW 5t l 
1?1%a «WT? »lH?kH C?OT- COT^tTl^, ®C5WT5W. OT5I5, C5fl5?5lf?, CSlg?5fe^C5T?j wglOIt 
^nWOT W ?f? 5W? I ?I?5rc?? 5t ‘2,^5 *iI« WI5C5 ^W5t OTI (WIC5I Wi?C? ^sr^OT 

W C^IW 5! 9^ C5C?r 51? I 3? WI 51551^ 5T55I? ?>g5CTt^ 5?, C5Wrt ^ 5? I ??5i? 
C^ l5C»fC5 51551^5? 5C? 51? | 5l55l55?? ^5% OTT ?1OT 

^^L<» Rf5y SWt? 5151^5? OTT Wl?’?!?!? OTT15I Jot-^? ^PH^flgf f?l%g 2(5^ 

5OT 5T55I5 W?T 55 l ^ CSgOT? WlC?f 5J55I3 <?W‘p' 5I wRft 5OT-3? 5^ C5^ 
5^ I 

(W) C^ (Stake) : 5^!5l?*n51? 5T5OT 355 3?5g 35fOT (Anvil) 3? 5^? ^ C55m 
5I?5t? 55, 3? 5m C^ (Stake) I 3? C^-3? 5’t? 5IOT ^ C?t5 ^5l5ROT 5I5PI OT51W 
«IW1'1 WCT ^W? 5J5R 55IT 5? I 55n, ?WlWI C5^ 

5? I C^5-3? 15C5? (Shank) 5«UlW 35^ ?IOT CTO C?1CB? (Bench plate) 

55COTt 15C5? 5l?T 5gfC? 515515 W5C^ ^ I CTO CH® 5f 5WC^ C^5^ 3? 5TtWW «ftC5 C5C5 
W505 55 I 

4515^ fOTg ^t?*t, C555- *U1t5' (Shank), C55 (Head), 5^ (Horn) i 5151?*W 
5f 5T *iTtW 5tl^ 'O C5^ 35^5?^15^51C5?5? I 



ceniw^i cwif^-i 


C^ '=n^«j|^ ♦M ^ I C*l^- 

(^) C^nn? (Square slake) 

(^) (Creasing stake) 

('©) ?t^ ^ C^ (Beak horn stake) 

(8) ^I(.bi5 c^ (Hatchet stake) 

(a) (Hollow mandrel stake) 

(•b) (Double seaming stake) 

(^) <?^v9|<p 15« (Condutor stake) 

(V) csn ^ (Blow horn stake) 

(Description and use of stakes): 

q>k«r ^ l wt<P5) 

CSJt^ ^ «fvfH ^ ^ I ^ ^ 

c^OTi? ^5111%3 ^ ^ ^ 11^ c^reuT i 

>. C^raW (Square stake) t C^Mil ^ I^ftl i ^TC5f 

€|HK^ >il? RcH«i I 

tSlf^ (Creasing stake) j ^ 1^ 'IjliJic-f ♦ftOTt ^ i <i|<^i5w 

■^1?T I ^ (creasin) C'feuT *0 ^ (wire) 

^ ^ I ♦Tirf Infill c^TMW? ^rra 

^iPt I C5f5 3?T •5>nc,'», Rc^ICt '<3 (seaming) 

Titt ^ I 

(Beak horn stake) : ^ ?I ^ (hom ) 

RPiS RoeDt R'®ylR ^ al^tlws ^ I 

8. (Hachet stake) j 'JRrM (sharp), C’lM (straight 

edge), (beveled) ^lnk«il ^ (sharp bend) R^ ^ elT^ 

(bending edge) i (box) ^ ^ W? ^ ^ i 

C^HtapI C*5^ (Hollow mandrel stake) : c^o<p« eW (solt) 

^ «rrCT51 i c^ ^ii'iKHi «JTC?5 (71 c^Roti^tw c^c^ihi bfrti ^ 

c^ (angle) 'stlU'^lwi "m i '•UTt^ ^ ^ i (?Bc^ c«tmw^ sJl^ froi 

RiRt ^ srra Rrf^ ^ ^ i 

RlR^ (Double seaming stake) : 

(slliptical) ^ il? ^ efCT ^ (Knob) l C^ C^’T'TTO? HTO 

^5^ RRt WfJ 'll? Rc-H I 







(Condutor stake) ^ 

^ c^w ^Ihw f&H ^ I ’e ailc^ 

Ir. ATT-^ (Blow horn stsUce) s <St ^W <l19 'e WPl ^ ^ •i»lu5 

^ ??f I jft (Funnel), 1^-'^'¥|? (Pitch Cover), ftCoft ’O 

OTR4ilL¥ ‘rt ftPI? j 

(^ Jjrvn (Hammer) s 

CipnW*T CSWt^^TO¥ ^TOl ^^1V6 CWfiR C^ $*TH ^ <i^AJil 

^ ^ ^Will w I ^NWrt wRof^jpirt ^ A\A^ii ^«W*li, ^’«itf^ (i) 

^Nla (Ball pccn hammer), (n) ^Nlu ( Stiaight peen hammer) (iii) w 

PH ajMfl (Cross peen hammer) W1 1^ Rq*I*i 

V^le^orl i 

(i) c^flH ^jWW 
(Setting hammer) 

(^) l^usISt 

(Reveling hammer) 

(o) catiwi 

(Raishing hammer) 

(8) (Mallet) 

^ ^ewi? (Soft 
hammer) 

(>) C’l^^TPn? (Setting 
hammer) ^ *rt¥^ ^PPo ^TCiRi ow ^ i «riw (face) 

FftfK ^ ^sriaw^ I eniftt (Head) ¥1^5 (Bevelled ^ I «fl¥ cajl^ 

^^^atl¥iTO%cfc^*fl¥W¥twwr?r^’y? c^rewf^ i 

(^ PI¥|9^ (Reveling hammer) s ^fl¥ ^ %5 ftC¥f8 CifiTt CWfflT ¥TO *6 
fi(.w« ¥MT ^irr ^ i t£iw Itlw C^lKWRWt^ ^ \*f 

(face) R>j^l (cemvex) ^SH? ♦TO C¥I¥T fXf^ liW (bevelled) ej'w^a ^TW 

('O) drtPfl ajranr (Rakhlng hamraer) : ^ ^ CTO^ C*WI¥BI I ^ >1lf|tai ¥R¥*f 

(concave) ^j4t¥ ^PI¥^ ^ilt ^ ^R¥*l ’jiw ai'fR ^3T ^ I 















CerltoW CaR5t1^-i 




(8)(Mallet) : ^??fW ^ 1[Wi ^'d W?! l 

^TRW S^ W TOI ^tC?, W ^ ^fI%W ^ 

c^iWfl iinw'B ^ w I 1 w- 

(i) iolw'i (Raw hide maJlet) 

(ii) l^^^lIlOT^(Tiimers mallet) i 

(^ (Hand groover) 

^Jt^ ^ *lfW sf*W 

«rtw^1u *11^ (groove) ^fSt i 

^ s!l# «IIW I Wf 

HI'o*il-^srf5t 

TOf W I 

^ con^ *11^ 

^•Rl ^ '^ITfwC 

frof vaiHl^ 4l^ <0 *1^ 

^ I 

(Grooving Rail): 

cn^i« c^ »Tlfe^ Gfc*R ifwt I S^lRatn sjl^ 

(Channel) i I^C&i ^flCt 'STM I %5RR| 

(iDBute seam) ^ 'O ^?n? CW7 e.Ht«p ^ flIW ^UWl> 

I 



(II) ^ (DoU)/) 8 WT ^m •m 

C^tCTl ^l5w (Convex) 
^ (Concave) C^fSTO 
filWW I WH W ^ 'Wt 
^ ^1? ^ (Dolly block.) I 

ifitt 5*T^ ^ TO 

ai*iliri (Hand Anvil) i 'IR* 

(i) (Heel) (^ wr-<*fl5s? (Low 
crorra) 



fta: 


('O) CBt (Toe) (8) ter^lwn 'IRMI’T (OcDcral pilose) 
((^) OS^ !i5Ii> (Heavy duty) (’h) (Utility) 
















«>keni ^ 

^fiaj^ •Tl^ ^ c^Rrt^ 

^ I ^I'iiw ^ vro? ^twf 

fl&3« f%5 ^ ^♦fw 'a||^‘® ^ I ^t5fl 

«JtWi5 ^ (flaage) ^ 1?ic^ 

^rc^re ^Pi a^ w i 

c^ ^jk^« firoda (Bead) W% 

>59? ?1? (Dwlly bar) ^?IT ^ I 

^ 1^ «i^it5i« jjj [ 

(>) C=S^ (straight) (Off¬ 

set) ('e) 1^ (spring) 

^(Cutting Toob) t 

*fIW CT «;9D|Pie TTt^ ^ fil^j «it^fit'o ^|1?t ‘»lw» 

(Cutting tools) 1 

0) (Sn^s) (8) ^ (Punch) 

(^ (Shears) («) (Files) 

('O) fwam (Chisel) (^) (Hack Saw) 

(Snips): 

1^^ww a*rt ^ I 

t*THtr« ^ifw 

^ « 'eHft I ^ ^rw 
(Hand sbeu), fl}^ (Tin 
snips), f&H (Tinners snip) 

^flcsre •ifIRNsi *tiwi ^rw 

®*iT < ^ I ^0 ^- 

*s^ ■nt^] ^i«i3l 

Wi9, I <3ic®?r ^ (Cutting edge) ^ ^ wRhaBi 

^ ’TO®? MRt ’I* FI TO5 FIF I CSCT® ^IfUt ^JIW «fl? ve 1^-VH ftit 

•IRfM I CTOFt I^Wd CFFFIFTOFFFW^I (spring) F<|V FIW FK^ FlfFI^ 
^l5la FlWT "SM CFOFlF a'STORI ^ ^•wtn #W ^ Flu 

’O F^fURT’tftFtFW CFF I FlFlFF^ Fl^ '^fUlF F^iwl^sf FTFFlF FRIt ^ I 





OWttSW 




C®|l> (Strai^t cot snips) j WWW C*r CSHTO CTW 

ifrw^(Ur4 ^TOi ^ >rwiwr vRrWii ‘-wise® >wFH^t toi ^ ^ i 

{^^(Bwit)1tW: 

WWW ^3PGWT WW ^ 

^ 1^ WW ^ I 
(curved) 

v£|ffT ♦fWfWl 
JW 3® 

^ ^ I 

(’O W1^ (Hawk- 
Bill snips) s 

^ f?(c*w 3^ *nRi cStcUst 

'sjCaT I 3stwl %5iJ W C*nww ^ ^apww ’5«?1 ^tCc® wm 

I 




{CO (Shears) 

WWW ^rcw ^’s c*iWt ^W? (plate) 


WI ^ (shears) wW ^ i 

TJ? in*Tl^ ^liicvl %**W I 

"6 «jaiolP(^ i?!W ^1!^^ t ^WW Roh 
1^ CSflW ^ I 

(i) ewt^ (Bench Sheu^) : 

cw ^Wi^ ewe® ’Wiw 

w I ^ cw «nw '^-a ct 1S[. 
4)^lwi «nw I *ww ^ c»i.fSr.-^^o 

^ I WffS CW CflcS^ 

«f^w WIT WW W3 

WWf W*ff W) 

(^ PiflH (Donnie Cut^g 

Shear) • 


«£|®T 'VfBW wR*i RH^ I 



15ai J CwRiW 


^l15l PWWo CWW %W ^IWTI ‘ilW 1%5 t5T 3« «I1C^ I 1||CW 

cat*! ^I^c'o ^ I 'iW <W *lti6w^ 3® ’1|15c« 3® ^ftt^ I ^ItWt^ 

C*rfSr^, J%?I ’tft*!, C^t®, CaWt^^ WBIT W^ftWT^I?W®RJ ‘iW’PWW^I®!® I 




























^9^ 


(v9) ^ PWMftlW (Hand Lever Shears) » 

1^Rn^ csipR I 

i ‘rtW (S^ e ^flt, ^ 

•^liiwiis ^f&^iwi I ^i*ra 

GPsIS •fl^ ^fStlSps ^ 

^r5?rr»f 'T01 ^ Q^->fli? flw >«w#t 
(pivot pin) 1^ ^^«1W ^iTOJl 

Rtw It^t J-Htmi CSrelJl Piun OT5?I 

OT*! 4W 41(m ^%^/cdtw* I 

^ TO*t I «3^ ftut? OT ?prt& ^<Rr*w 

>,<t <?r.ft,-oo c^.ft, cfW *rt^ ^ ^ 

^ I 

«n^ ^ ^iBw 

(^) ^jre Pl^il ’Prai^ (Hand lever throatfess sliears) 

(’<f) ^jTW’ftro ftllpf ^ «mcHw« (Hand lever shears fisr comigated sheet) 



(^) •fteiTO ^-ore (Power flat blade throatlcss shears) 

5H«i 1'» *lf5 'iW Ri^PTa CTRfWWt ^ I 

(>) t.v»1«lfl Ptflla (Square shear machine) 

«) ^T^Hi ftUT?! PTPR (Circular shear aiEU^hine) 

('0) CS|15W ftICl (SpR (Metal slitting machine) 

(8) Rrt^rirD'i Riih ifflpR (Guillotme shear machine) 

tiTg»iI5*i PrtfH PjjRRwiw t 

(^ Ri«R f5r(,^|I5^ (Hand lever Guillotines) 

(^) •tlTO^ (Power Guillotines) 

(n) (TreadleoperatedGuUlotincs) 

(^ ftrtHll^H (Air operated Guillotines) 

(^) CTOlf*rt*CT Ife*flI5»i (Mechanical Guillotines) 

(?) ?W^*CBt-CTOp?*IPr ISiwiISh (Electro Mechanical Guillotines) 

(D ft?,ClblP4 (Hydraulic Guillotines) 



s O.^lr ?JW Piein PMIR 







CW5!tW»r 




(^) C^IIM I^VM (Square shear Diachine) : 

•ITW wn ^ >frw^ ^n®T? ^ CSlf^R 

I ^ ujtw 5^oottreadle), GP®, C*W, C^ C<W, 

^^titWT 1^ ^ Glft^ I Wll ^ 1Sl5lf 

CTO) ’iw ^flJr Til? cvftnt^ c^wuM ftro ctPr^ i csiftrarc^cwTOc^ 

^RaiM CTO W? TO TO I TO C*lf^l*W 

’TOcSTO? 'To (Extcnsioti) tcTO toT ^ i wPlwa C^CW TO^ <flTO RaIs 

(TO > I carTOTOPRfWftrTOiPtTOap 

(Cross hwd) *<1^ ^IW TO ^ TOJC*^ ^ilTOt TOII 

cTOWftro c'jPim ^(gm Phw j 

CTOBiPiTO CSlPlCT’^ft^flSWTOTOTCT^ •UTOT^TO'STO ^ ft'BWRT^SctrfTO, 

tiiRwfl aw ftfta cTO, CTO 1TO ^ilSroiw tow ^a ^WTO TOf 

aw? TOTO IFIRi Rto (clamping lever) CSC*t C?W? 

?nw ’qfG^lc'a ?a I ®WW ^ f^ W\ TOC5^ I^CS? ftw aW ^TTO? 

toto a^ftw ^ifwTOi^ffrot wdTO? I 

TO^ ! 


(^) ^ 4to TO? CsR^TOTO ^flTOSTTOTCrt?a^TOT‘®fl« I 

(^TOITOTO i ^ ^TOii? TOW «Jlw i 

(«) ^ •ijiwar et*f aTOT?^p^Rft^?WTO a ?jcto '^h*i ftro a® cflw^jTO^i 

< I ^t^rtvRro o(P^ (Cireular shear machiiie) : 



1TO? TO^lft'® 

RTO CilPfH I OT TO? TO fih 

^t^n? RTO (R^ 
circular shear) i CsflSW 
^f5|« ^k«r W I 

^ ?C3? TOIOT 1%^ 

(Circular disc), C5H 

(Circular hole), ?^TO 
(Square), TOTOI? 

(Rectangular), wkla 
(Curved) a CTOff TOT? 

TW (Blsmk) ?*l9f 

TO? I WW ^ (Crank screw), 3FlRl^ (ClaiDping disc), spi|PH\ Rto (Clamping 
lever), ^ff^Tf? TOf (Circular aim) ^ ^?1?TO ?TO? (Rotary (fitter) 1^ CSiRr 





'O'S 

ftirm ^ ^?n? «nwr lem ? cin^ 

^|i5l?ic^ ^^hNI ^ Ito c^n<nM ^ I ^1® splF^t 

I Pitofl (Movable) ^ <p|4’9«« ^ 

(point) ^ I B'lW^ P|^IC« mCT ^ l ^ >il^WJ 

^ <?'iQ*ii3 •nfo<p 'TO | 

(«) f^C*n1^^ ftro OiPPT (Guillotine shear machine): 

Pisifl C*iPR csf^l^ ctPh (Metal shear machine) HI«1 p'o i CsiPpT 
CTOHI PiTO til Pi ’TO TO I (71, til^ 

CSIpR ^fft ^ TO? ^ CS? ^1% TOC^, ^?t C^t5 

(7P?T TO I I^TTO ?T??T ^P*ig C?Pk? ^ (STS ^5TO I ^TO51 l ^ilObC^Cw 

^TOI? CSI^, CBf?^TO ’TTC? ‘j(>«lt<J TOT Ito TO CTO ?^lft? ’TO ^rt?l^ 

(R^ CTOT^ ?ITOT ?SC? I C?PfTO <31^ TO ^ f?TO TOT TO ?TC^ TO?. ^'Js C?^ CTO* ^o C*1^ 
^ C?f5 I 

(8) CiSl*T C*iPH (Metal slitting machine): 

C?PH TO^TCiWT '??T??, ^ TO?T TO? '?3P ^TI^fTO <pjT>;'o ?T?TO 'TOf TO I CTOTI? 

Pro ^ frol^? Pnr? c?%to to c?f*TO ftro ^tlro i qrs ?to c^iPih^ Pft 

^fro ^rf^ TO I TO to:? ?f^TOi:? «n? io c^ ctr& cmPiw? toot 

?#T?T? I 

^6 Pj«k4« TO ^ i 

'e Pi?T3f *tt^ 5®r I i>l®il? 2^f? 'ii? TO ?T??K?? TO? ?wS ^rto?*^?? 

«lOT5f? « ?T??IOTI To’! ^ ^ ?1l?sTO ??TO? TO 11^^'« Pi?!? ?TO?TO^ 

Rt^t4i<iPi c?:?wi GS? I 

(i) OTT? ?T C9^ ^t5T? aJC?? ?T^ TOC^ ^ ‘fl?! ?T? TO?l^t ^ 

1% ^ c?c? 1^ fjTO ?T Prara ?c? I ^ <pii5(.»i ^5 

?T^TO 0 ?C? ?T, ^TOl*? ^TTOT^ ?S ?C? ?t:? TOfft? ?C^ ?C? I 

(^) TO TO? 'qk'*l5"O f^l?!:?? c?:®? ?t? ■^c? 1?:« ^ 1 to? Jro-'a? ?i? 

TO TOOT TO •?, ^ TOT ?T?^ (cutting pressure) C?Pt TOC? i 

(o) tj?? '9 pRirra? <p'^i 'TO^j? ^ifro f*i® c?® <p|15i« c^St tot 5Id’« to i 

TO?T? I TOTO TO? TOTTR?^ 5T? TOT CSTF OTOT PT^ 1?TO ?T:? I 

(8) ^ ?f C?fl? ^fl?l? TO? TO? 5t? (cutting pressure) TOTO (uniform) ?)e?T I ^aOT 
I 5 TO ?t pRTIOTT ?l? 'S ?I’m^|51 To I 

O I ftOT^ (Chisel) 1 

Btw ?1^ ?l <?|y|fl ^^!5l ?l?f?? I TOT^ C? ?TOIITO (Hand tools) ?:s? TOrfOT 

>q|<ppii<j> WITO (Impact load) «fOT? TO? (TOOT TO ^ TOT^OT CTO& 1??fTO TO! ?T (TOOT 



CSRnf^-> 


w I 15f^ TO! ^n»iW «w^ 

I ^'sl^ 'aihk'9 ^nWwj «pfB|w fW^ (Chipping) i 

^ (Tool steel) «9? Wit 

wm 

^f5W ^ 

^ I ilt '5:4 (Point) ^ 
ira <£R[ ^*W ^tw 

(Shank) ^ ^ I ’flW 
C*1MI^W. W?^ ^ 

^(1^ ^ «ITW ^W ^fflr ^ "I^IW W (Grip) ^ <iRt 

'«iht« ^?n? ?1% WW Piw ^ ^ I ’W^ (Shank) ^ InRlsriH ^IMI? '«Hw 

CT^T ^ (Face or head) i 

^ ’ft ^ I ^iMRr ’RR 

OT «ihk'® CWf {^wl Jroit ^ \iiW\ WH^ ^ *WOTr 

(i) (Cold Chisel) 

(^ y|4«llkw (Hot Chisel) 

f5o^ >iWl<*l PMUl^tW «*n^ ^ 4f5H ^«t*1 ^^^1^ I 4lew fi;|'*l ’e 

cwr- 

(i) W*f5T ^ fff? ftw»f (Flat chisel) 

(^ ^T^Nf^ ^ Rt«n (Cross-cut dnsel) 

('») OTV ^ ^ •Itrt ftCW (Diamond point chisel) 

(8) CTM^Hl«t fB»W (Round-nose chisel) 

((t) *rpf ^ ’ift® fkw (Side chisel) 

f9ww ^\9\ *n C9^ ^HHi ^Hrt • 
ww*rrar i otf- 

^1 ftriR *1^’e I irtr GTWI 

’©I'HQmI «raitwi wRRr {Jo^ra ^ ^j^re ftwOTi ^itw ^iwt rfw 
(Blant) ^CU I 

^ I ^11^ ^ *rt^ ^ <fK^ I ifliw f&dPT ^ 

^fOw rJc«W^ "^pt 'SKSW^ I 

>0 11iRiir?R^oiCT*T^*ii^^^TPiltft^^<ni^^rei^ftww^'5^^Ds CTt^^tra I 









8i ^C4<1MI 
^^ I ^l5<ro|c.^ 'a<hl'» ^ "?51(.*1 I 

8 I ^ (PuDCb) t 

, ^KR, ■^nrp, fig ^ ^ i ^ Pk 

15 w OT ffeg^ ^iw ^ ^c's <if59s 

5*w I 

R<,-1*i ♦rtW TOT {Gromets)-‘fl? C5*T C*F!TO (Snap ^teners) TOTPTI TO* 

fflpR TO^ ^5T ^ I ^ ^ii<p|f5^ (^ fl5 CW *W 

(Bench punch) i 

*nR ^l^lfT «W «W ?Rn ^ I 

(i) ^ fIrtP (Solid) TO81 

(^) ^ ^ ^ (Hollow) ^ I 

(v5) ^ ^ (Hand) ’W i 

(^) •m (Solid punch) t 

^ ’W C^fWS ^ I TORH «fra»lt^ ^ I «ltUl8H 
RwB TOW 8 «I^IW W ^ TO I 

(^) C*T^>IiI TO8 (Centre 
punch) 

(^) TOi (Prick punch) 

(*t)1S^*tI« (Drift punch) 

(^) at^ ^ (Drive pin punch) 

(^) C^rtil? TOi (Centre punch): 

TO* TO 5*1 P?o»i« I C’T^W TO»-^ (point) ho C^TW TOM I 

cnHc'® TOf wl'Sisi TO MM <2RTTOT W ^M? fw CTfl^ Hftt ^ | TO C^M (Body) 
D's^, W5^* 'TlWt i TO® 5®^ ^C*r6 to Y"* (point) 

'O C8^TO MM I ^5r? TOT 

TO® TOT® TO TOa 
^ MM MTTOI^MM ^ 11^ 

MM? MIW TO* 1^ TOI® 

^ I fl.H. ito 

ft.1l. TO il?t, TO? ftCTO ?JM ^ 
ft.ft. C*W i^ft.ft.TOftf^ C5|^ TO9?^?T?W iM^I^MlTOMf^WMTOM^M?!? 
TOftr^ >1?^ M^T? TO* aiftft TO»TO?^f5fB^ l 



ftar • 1®lM TO* 







(^) (Prick punch) t 


fiW ^ ’TO ^ (Dot) •ITO I ‘•ITWf ’^TO ftPfl ^ ^ 

♦ffWR (point) ^o 'Jjo 1^ ^nw ^oIotI i •^TO ^ 

r, f*ra*T) ^jci *l€ht 5^wi^ i 


(•0 *M» (Drift punch) t 

^fPTOTO ♦ITO ft.1%. C^ '^(to ft.1%. 
’rtW •TO ^ 1^.1%. ^ 

«TW I 'siTWt^ (alining) TOt ^ i ‘flil 
'5‘f (point) ^ CTO CTO ftjg^ ^ItTO 
•IT TOT 'lI?^TO^W?^5TO^C?ruSTOr^TOTO? 




^ «JTt^ I 1Slff t va.^« ♦ITO 


^^TOiro C^lft 

TOT<"f CTO TOTO ^TC®f ^TTOi? TO I 

(W) *tTO (Drive pin punch) ? 

sft?5 1^ ♦irwi ^ c4w ’e C5^ TOTO^ 1^ 

<ilC^ I Rfeti TO’PTO? 5T^® ^ “^fTO froi 

tTOflft C^ft TO I (’TtfflPTO }»-^^ft) toA’I ^!C9I 
^ TO^PTO TOflBT •ItTOl TOl 



fiai f W 


^ W 1to C^flTO CSIPR, tfiR, TOltTTO « 
fi(5>g WTOCTO C51? TOtTOT<^^1^1^ 

CTO TOl TO I CJ3f%5T ■>*f^l, C^lffw *lJTCTOr « 
fifi>SI 'oni^R»t'» (maintenance) TOT^^C^f *fTO 
^TTOl^ 'TOT TO I C^ iCo ft.ft. TOT « 

«Rr ft.ft. ^ ’ftW? ^ ^sn^ 

Rp|5 ♦ITO J’T Pvwfl tsft TO I 

( 4 ) TO*n *m (HoUow punch): 

▼W <tlTO ’PITOT, ’TOH, TOC^ TO ^ilCTO f® TOTS TOT TO I ^ 

TOITOT TO ^ 1^ I ‘TO TO C’TMW? '^’IT 'e ‘iW RPft i TO ^ TO 5ipn 
CstST*T ■^Tltl •ff^ (Metal cutting punch) ^CTO TO’T ^ CWC^ TO I 

TOCTO^TO^^I TOi '^CTTOIt TOi <7(5 ^ITTOT’n? I 

(«)TO^^^(Hand) TO* ^ 

1toT 5 TOJ (Hand lever punch)’^ TOTT 
TO I TOTO TO 1to 

‘51TO1 TOT TOb 'fi ^ TO ^ ^ 

TO* I TO TOT ^fTOt TOlTO TO ^ 




fisj: '©.^'29 TO^ ^ TO* 









^ I i£lW C^ «nirtFT ^ ^ I 

^ lilW W*ra ^3^ ftni (Handle) ^ fn(,*i3, Pi® f%3 ^ ^ l 


^i^(Facs)j 

Vl^rc^ ?W!? ^5^ ^ Cirf^ ^ ^ I 

<£1^ €RyRl ^it^ 5^ I ^ 
Pw*T Pw ^'sc*ifl ’I? ^sra^ ^5*T^ 

5*^ (Hardend Tool 

Steel) ^ I 



ftai : 


^?I ^£W *t 1 FT *il»iItfM»i (Multiple) ^1®^}*I-OT 

*1^ I fip*W >©»pi^c^ia (^gc) (Diagonal) ^*1®! 

I «fl5c*iii >s^ «ra ^\(.^\ I ^ ^lci« T?IWI ^15«i 

^ ^ I 5*1^ I c«Pirt?Pi ^^i'^ihui 

^SffRT C*1 t^k*il -^iQ’tl^ «I<^R I 


^I?C®1? ”5®! ^n?r I 'IR ^ ^ ^ ^R®T? •IR i lift ^?, 'a^HSft 

I R^t«? (Point), 3JT^ C^F^I (Face) *nw? 

fn^t^ ^ (Edge) i ftl-OT ^IWWft ^l*T (Heel) i 

^ftc^RT^n^ s 

RRjS 'sii^f'M ^ft*i cw*iK?i*i i otr- 

(^) (Flat file) 

(^) ^Fft*T (Square 

file) 

(*1) ?l4^ «fl5*i (Round 
file) 

(^) ^pft»T (Half 

round file) 

(«) Stwra (Triangular file) t®nf? I ^ 

>191 ^!W‘*j (Hack Saw) : 

CT C^tWl ^ CTW- TO, ^Ift^, ^ ^'®ilR ^®ra «RJ CT WTO TOTS ■^JTOJ? 
^ TO TO^ (Hack Saw) ^ICTO ^JWT TOITO I *5^ TOW TOTf TO I 

C^ftro ^OTITOI *It^ fl?t6 FRl ■SfkTO 9lW^, 'WSft 'ift TOTCTO To! 

TOT TO I 4® *iR5® ^®Pr TOT TO^ ^ I «ITO ^ 

(^) <p|ilt»j| ^ CTO (Frame) ('<) ^TOI^ (Blade) 































1^ fro ^ ^- 

(^) (Adjustable) (^) fro® (Solid) i 

8 I ^lfiPrW5*PT (Measuring Tools): 

c^m (^n?n ^ 'sit^ ^ ?JW5 

C^I^jl^N 5^ ^ I C*I^ : 5P»r, ^snf^f’TPf, 


TO (Linear Measuring Instrument) OTCT TO? «r?*f OT? «^airilF® 

q)«i9j\9 TO «k*i5it<p t^R<p TO (Angular Measuring Instrument) i ??Pi^ *8 

t-flR<p ’0 €J^ TO^nf^^»rW ■T^^'oh TOT TO I CTO? : 

(i) TO^r# (Non-Precision Measuring Instrument) 

(^) (Precision Measuring Instrument) 

CTO? TO?lf^ TOIOT TO o.C ft.f^. TOf^ (,<?lR<p ?T? ^ f^ 

SJTO ?T 1^?«T TOl TO TOCPF?C^ TO?lf^ ?t CTOfldlt 

^?^C5T^ TOT I CTO?s TO, TOf%TO, Pi«1?«ln, C??, Jl? CTOI? ?'®jlfi I 

CTO? rif3»<M<p ?3?lf^ TOOT ?Sf^ TO o.oi ft.f^. ?f TO ^?l C^lPt? TO (^ ?f 

WTOT ^5lf5^ TO TOI TO, ^lCWi(C4 ^ ^ ?t CTOtf?t 

?^ I cto? 5 ?te3Fif?5i?, «if%i? TOl%?r5f, «iPfTO ?i?P c??f, ?ft??i?, «iPr«i« 

%TO ani^??TOf? I 

C?Wlft^ Jto <fl?< ^*T^rsrt> 'fl? TOJTO (Difference between Measuring Tools and 
Instruments) : 


CJWI%5»R 


> 1 Sri5i*R tvetil3< R>wi?>(«(.«iiw 

^tTO'ra CTOlf^ 5?? (Measuring Tools) 
?^ 1 

i 1 walRt: R>«l5>i«wiw 

CTOlUt (Measuring Instruments) 

?^ 1 

^ 1 wftiRt. 5«iwi) »(w P5«i ^l•^1, iiw»i , 
^sfwm (?it, 5n?m (?i® a»jH i 

^ 1 ciierlRt ^? ?c?i ?i5whif5'5lu, 

«lWsh TO%?rf, ?1?!5 CTO, «lWsh 1%TO 
otoK? tistf? «f?l? 1 

1 ?TTO®I TO?? ?Q^^H ?sOT ?J?^ TO 1 

1 ^rf?TO? ?1?TO?? c^tai ?t?^ TO 1 

8 1 ?TO <pk«r ?T?^ TO 

?Tl 

8 1 ?TO ®^ril*TL»i <pkw ?t?^ TO 1 















I a 1 ®^^r!?? 1 


^ 1 ?!??l? ??^ 1 

4) 1 Cirefl% 

^ 1 

‘i 1 *tii (?raRr w*iT «sil4H4 

! 9m^\ 

1 ?!?t?? ^ 5®!^ ^ 

1 


^•W (Difference between the precision and 

non-precision Instruments): 


i 1 iS? XH%»l-i3 'iRT *1l^lWi 'IW 

o.J f&.fS. ^ 64/1 'il'^ (3f|1^ ?IT*I i 

^n*!! ’flu 1 

WW???^CTv 

^ 1 ^ ?1?!CTT ??lf^ ?!? 0.01 

f&.ft. ?! 0.001 tfSs ^?t C^tf^ ?!? 51?1^ 

?! ^I? CTOI ^^^1? ?!?! ?!? 1 

f % 1 ^ <1|< ^ >1^^ 

, ?T? ?5? 1 TFC? ?tCT 1 

1 

^ 1 ^ ^ a^HlPi «I5»i ^^i?!? 

©^♦tm ^ 1 ’FOT ’fwa 

C^l 

'S 1 '0?lf^^^%?^??l?^?? 1 

vs 1 ?! ill'fiM C^ I^WW 

??l 1 

8 1 ?TTP ^ ?? 1 

1 

8 1 1 

(? 1 •<#j-SiPiPt5T f^f^« ^jRp 

?rar? ?!??!? iii?t ?T^ 1 

a 11ai15[*tii ?.|j5w 4> .iH^lw '!>iR^ Pif^'4 
^ii?i ?7??l? va?t ?!? 

fl?? ?TC? 1 

'Js 1 ?T??I? ?^ ^?W?? 

C^US ?! 1 

’i? 1 «?1?^ ?^ 

^R»jk^ ?7??l« ?!I 1 


PiPiPl*i tfl? ^ «fl^^ (The difference between precision and 

non Precision Instrument) : 

sjsf-gjfypcpT <iRI 0.5 ?! 64/ltf^ ^ ?!? 1 fefit 

5re«f ^ Tit? I 

^ 0.01 ft.ft. ?! O.OOl 

?T? 5 ISRro ?! ^ C5C? ^f??s ?t? 5!?®t ?Rn ?1? ?? I 

I y!PC< 5?^ (Testing tools) • c? ?T ?i ?T?!?^ ?^ ^31^1 ^?n? ?T??r5 ^ 

«knfl{.<p dS^lJ???^ 11^ -?(,s<plt ?1? €l?^ ^C?!: 

> I fift ?in? (Tri Square) 











8o 




^ I ^ (Straight edge) 

'0 I Rc^ 43i3||<5 (Bevel Protechtor) 

8 I FhR^ (Sprit Level) 

I (Steel Rule) i 

^ I (?n (Gauge) 1 ^ ^ ^k«K; »XRJ 

^'9)lln ^Sl^l C*l 5^, ’®|C^13C<P C’f^ 11^ C^ 

^ : 

^ I W (Plug Gauge) 

^ 1 1%t C’t^ (Ring Gauge) 

« I Rp»il*i (Filler Gauge) 

8 I (^%SlPl C^ (Radius Gauge) 

(^ 1 5 C^ (Screw pice Gauge) 

^ I ^1?8 (Height Gauge) 

H I C^Ph 5*1^ (Machine Tools): 

^ 5®TCT^ '«I«R’9» ^pIIw'© '«1<pIu-'s(|^Rj 

spTPT 'ok«i» C^lRl^ 5^ I t.«)Ph 5^ 8UPU «iloh, 

5fi'»'o<3 S^’lh'1 ’IT'em ^ 5JT^ ’HOTt ^ i 

>IWIb5l C®HIW^ CSpPtf^ '0 (?J CSlI^ ^ ^ TO ^*0 (?R, 

(TITO, catTO, (TlpR 5(.fl«iC^Nt I 

^.8 «K5W, TO*W’« WTOTW 

(Application, Preservation and Maintenance of Tools) s 

5»rc5Rj «tc9M (Application of TooIs)j 

i I C^rTO (?l 5®^ TOT SRIITO TITO^I (TTJ^TOTOTO^^ I 

5^ TO! ^ I 

^ I <pilTJv'^ii c^reirtii tot 5®i^ 

TOT cS^t5®l^ TOTO ^ I 

'© I TOtrr TOT f^\<l ^ ®TOT^ ^ CTO TOTO ^c'o 

TO I 

8 I TI 'wlSu TOl^ TOT CTat uht's yftTO-iaTI alroc^ TOI, 51%-TOT? «1 ’oI« ^t^TO 
TOiaR?^ I 

(t I (Hammer)-‘fl? TOT C^ITO TOTRTO TOTO ^ <1^5 

^T^TO ^5? I 

'b I C’rfJlR^-iRI TOJ (Trt^ TO8 TOTO tot® To I 





8 ^ 


«pk«T 5^ adt.?^l«n, <i>k«i ^JT^ 5®^, C^WtT^ adwl^r*^ 

C^Nk^T ^Tl%t5^» u5Pv^ 5®^ «f^fe ^ I 

(Store keeping of Tools): 

i I «mIii C^I? CT 5^ C^ ^Cil ^TPTt 5»i^(.<p ^k««i C*f^ ^ift^Fl? 

’nfe?r ^iHt «lt.«l«T^ I C*I '5^ Pif?« ^ 5®T^1^ ■nltirw 5 jN(»'9 

^ I 

^ I eim^ (^K 5*1 >1 (.4 COT ^ ^ ^wi^tivbiw wr^ ^ i 5^ 

iRt cSf^t JotoFIT ^^'«>k«5 <jN^v» I 

'O I COT CSW ^ I 

8 I «il«lt Jot ototiot^ Iro ott ri^ ^nl^c? 

5iNi,'9 I 


^ I ^pftOTMC4 \£IOT^tC^ «1^C« ^ C^ <fl?c«l« '0 SJTW^OT ^4f5 ^TW ^ 

mn I 

'Ji I OT *0 OTT^ I 

J^ICOT^ ^ 5»k^Hwl^ (iDaintance of Tools) j 
JotC^ 4]C^MC*J|^ OTl? OTT ^^kllW^WiS l 

ft^J^TCOT^ *6 *(1IT^n !• 

i I OT? 'emf^ cSftcOT Sot ti]^ otiwr ot^ cot^ 

^ I Jot irwt ^nc? ^ i uwi? ej^iriOT OT*f ^otISc^ 

iR^rstW ^R^lOT 4fC5 ^ JCOT TOT OTJ J^ ^ OT 1 ^<pIu(,‘P 1^C^ 

f^OTlIS I 

I "0 JotC 4 C*IOT- 4Tlf%^fT^, ^nScSFlftSl?, «|fjh SfeC45?, I5i.«^ CfifffilS? 

Jot C«fC4 ^C3 ^if^ flHg'o TO I 

8 I J^fCOT OTTHT jOT ?T«JT 'aj^B's i ^tfS^ Jot^ ^T?5TOOT OT? COTK ?NC^ TO 

^ ^ OTI 

<? I c^lw TOOT OTU SlC^J^fC J^ICOT TOJ ^nOTfT ^UTOfl '^R OTl^ Jot ?T 

^1^3? ^kifl Sot S^ OTl ftW 5 jN<,'o I 

^ I OT3 ^ fOTT^ TOH ^ '©f^^lfi's Jot ^ 'la’Hlfic.^ qNt'© C^^^fTCOT ^ 

’q«'o|q-i'o C^OTC« ^ ^fra I 

«l I -^^3<t^TOTO^ OT JOTC4 ♦J^TO^TOITO^lf^?r5TSrTOl?t^lftTOt5t 

c^^Ri fror TOic^Tj^ I 



8^ 




«n|^k<j> |W froi ^Cil C^OTI froi «Ht.'© 

^ I 

<6 I t<p|(.*ll 3Fft C^ ’TCT ^fW <»j<J^I ^ apft^ 'ai'jjh) 

^R®n5^ ^ I 

io I 5®PT^I 




^ 1 5^^? 

^ I $®P1 €|*J1^ 2RS|^? 

O I C®lft^ ’q|5'i^ 5*1^ 

8 I 
(f I 
'h I 

^ I C’l^ <5j«3^'© 

b* I Cff^TIOTT^TO^? 

h I 'S ^srt^w?i '^'S\i\ ^ c^? 

io I ^«)'oi5i fifnr ^ st'il^t'©? 

^Rf^«CJfraiI: 

15^ #tc^w?? 

ii, I #t ■^t ^ ^ TO? 

iv51 c«wiw«i csj^iR^ 5TbTO? TO^ 1^*1 rs 5 ®ict^ To C®r«J I 

^8 I ^lftt^Tl395^TOr^^CTOn^? 

I CTOlR^5®T^?»T^^(TOniJ? 
i'^i I ^^^5^ ^CTOl?? 



ib-1 TOfnTO I 

I CTOTO^^CTOtU? 

^o I 5®PI >l**1(.<f TTl ^TCsn c^W I 





fipPWOT C^T^ I 

I C«*i1w«i C^<p|Pi^ aloPi'© *1^ 5«ic»i« ^ C^ I 

I ^sn®^ 5®!^ #t c^t^? ^1® OTftt 5^wii ^ ^ i 

^8 I 5®F CW I 

I c^ <59it« ■#! «pira? <?15 c^t^ ^ I 



(Metals) 


8.0 (IntroducttoD): 

TO ^8^ f%f TO TOm 

TO 3dgijk*f TTO ^'OilR I il? TOl4^ I«*iD 

TOl TO I TOT- 

^ I (Solid Substance) 

i. I (Liquid Substance) 

o I TOttu (Airy Substance) 

^j?P5 I f^t%g ?TO ftifro TO! TO^jf^ ®TOTO feTO 

^iTO^ I *5 ^iTO ®TOf%^ c^wra ^ ^rreirf tot c’t ^tot 

TO«ft ?Tt I *1!^ TOT® tff^ (Pure Metal) 'S (Alloy Metal) 

■?TO I TOlil TO I TOf^TO^ 

ftr*! I ftf%3 ^ TOfl^Iro sjfsFTO ^ (Aluminum), 

(Copper), TOt (Zine), (Lead), (Gold), (Silver), Ifll^TO (Platinum) 
Wtil^ (Soft) I 

^ <1^ <5ij^C^WI ««fTO TO ^4^ TO?! TO ’IT M C^C® 

«llfi<p *t% ^Ito ^ TO«T TOT g4kWI TO?1 ^*31^ 1iI3)« TOT TO I CTO^- 40 
OTTO TO®T ^14^ ^ I^UTO, C3Flf%TOJ <1^ ftfSI^ ’TtTO TOT TO I *Tt^ 

iT^jStro^CT ■’rtroiro (Alloying) TO to i tot? to fSfSrs to^^i 
'©^tj C? ^fte?T ?]? C0T ^TSTO ?T (Brass) ’TlW ?TO 

I 

^lil^, •£] TOT TO TO C?, ^ ?T *TT^ TO? ^TtTO S^TO’T TO TO I C’lt ^tTO 

(Strong) nl4^lJl "S TO i 'A ^TO 5"^k'©« »TOTO*f TOT 

TO (Stainless Steel), ^TO^ (High Speed Steel), f^tro (Brass), 

^HC0l*j (Gun Metal), OT® (Bronze) i ’T^TO ^nfi^ ?tf 

TO^tl ^ ffWtgfil TO I 

8.^ >Tl^ (Metals): 

?T5 TOT ^ TOTO TO<TO^ C0 (Plate), TO (Bar), "^(Sheet) ^51^ €T^ TO TO 
TOTO *1^ ^ TO? TO^ ?1^ (Metal) TOT I ?1^ TO?T 

c?TO? ?i^5T^ ?n16? ^ to I cSi^ « ?iTO^ ator? 

^14(34 ♦TtTO TO I 




(Characteristics of metals): 

(^) <3^^ «ift li)^ 5«^«i I 

(^) fiJOTt’t ’TO^nlw 'Q ^ I 

(^) Hla^lR'ol ^Tt^ I 

(®) {^P]<p <1^ '»«)«ftsf *r^ ^ I 

^ (Properties of metals): 

ii'ilTJ <25%^ ^s?f Tjiu I Twi- 

(^) «d|^f«<p iftf (Natural Properties) 5 *^5?, 'a«)«3lH ?t^ ^nojiPt i 

(^) <j|fa<p (Mechanical Properties) : $v®j|Pt i 

(^) «PI%^ (Fusibility) ? 05 ^ W, ailWiW ^ 1 

(^) 5^^ (Magnetism) j ^ I 

(®) 1^^ >3 'll5^l5l (Electrical and beat conductivity) t CTPlTSl 1 

tR^ : 

’qNknu ^►T*iPn*i ^ttlT filf%1^ <1^ <j)<i«Ju i 

^ntor, ^ Pi^lw 'C tjps^ 

^5t *f|^ ’Hnk'iu <u<;rIii ^ I *11^ 

0«pr5 ^ ^fiPT^ RRjg *tl^ ^Pf!^ va)|fl-^>o ^(31« ^ ^^3 

I C^PH- A*\V^ ^1^-C35PR, ^|1^ RilH, f^TO, 

^9Pl C3TPt- C^NRP ^nt^, R^*fl ^v»ilPr iloNh PW 

P1%5 ciiPhiR«t, ^ranf?, ^ ^ >ii^ihi 

firPi'^'Haj, w&«lwi5a, ^FH5yla ^TPsSI^ c^lHI ^ c^kWI ♦PfTC^ i '©1? 

"*PfWl3 ^7?^ ^ -'TToti? c^hi««i ^ 

fiCTsrffhrrf I 

SA c 4)PI7 (aiPtl^W (Fundamental Classification of Metals): 

SH^PTS ^ ^ ^ TO I TO- 

i I C^Ito ^ (Ferrous Metal) 

(35) Pl’l CTOt (Pig Iron) 

(^) FMf? CTOI (Cast Iron) 

(®f) C^ CTOJ (Wrought Iron) 

(^) (Steel) 

^ I ^sitqtTO (Non-Ferrous Metal) 

(^) TO! (Copper) 



8^ 


ceniw^i 


(^) (Aluminum) 

(^) (Zinc) 

C^)1^(Jin) 

(5j) ^fTE (Lead) 

(?) R(.<p«i Nickel) 

(f) (Tungsten) 

(^) cszPlfSin^ (Chromium) 

(^) (Vanadium) 

('iS) (Cobalt) 

^) (Molybdenum) 

’ftoin ^- 

(^) (Brass) 

{^) (31« (Bronze) 

(«t) ’tT^ oS^ (Gun Metal) 

(^) (3!9 (Phosphor Bronze) 

(^) (3f9 (Manganese Bronze) 

(5) PiRiw (31® (Silicon Bronze) 

(^) -ciul^jIiRuN (31® (Aluminum Bronze) 

(^) Monel Metal) 

(^) (Delta Metal) 

(^) (Dow Metal) 

(5) ^eut? (Y-Alloy) 

(^) (Aluminum Alloy) 

■n^ (Ferrous Metals): 

<1^ ^ ^ (Iron) i ^ ^TW 5^, 

”511^ I ^ (?^ ^ftOUT ^ •n, e|l^f«*P O 

^riW c^TW? (ore) TO I 'ail413^ 1^f%g firfSRTt 

^ f¥f TOt *5^ I Wt? TOCT C’fW CTOI 

(wrought iron), TOT? CTOI (cast iron), t"TO (Mild steel), ’TtTO (alloy steel) 
t^5J# tot ^ I >1<Ct>C?i CntTO TOTO TO R^iRh I TO®1tCTO 

csnro ^ »xi TO3 '4iiR*'f'* I TO TO5, &55T, ^rots iro 

c«iW« life's ^i^e?iTO i 

(^) (Pig iron) 5 TOftrolr^ CTOJ^ »I®R CTOJ TOl 

^ I fifl^rt^RS ^ TOT froi ^RlPlf? CTO? ^lik^H'o TOl "TO ^ l 



I (?rrei (cast iron), (steel) CTIRf l^>liw ^ 

^ I 

si*n^ ^ 21^ w- 

i I c«.lsl?v 'sniRH White pig iron) 

^ I QQ ^nRH (Gray pig iron) 

(^) (^TTO (Cast iron) s ^ IJMI? C^ITO i 

(Cupola) jjlio'o ♦p?!? tRI? c»Tl^ ^ i 

^1^7? I ^ ^RTOTT i>hl5, «?k«j ^ I 

il? C5f^ CP!m«tf^^ : 

(^) *1^ <3 ^?pj I 

(«f) ^ ^ I 

(«t) '«i<pP^«p <ph«i <pih.'o ^ira ^ I 
(^) *l1^ I 

(«) ^<1 ^naim ^ ^ I (iioo-^^^o° c^Ti) 

(*5) ^ I 

(^) 5^ 5^ ^ Trt? I 

TFI^rft C^TW? Rj'aniCl Tpl^(,<P5i ►rhlnN C*f*fl^ I iRI C^, 

vSf-(t% I f5jp|<^H o>8-^.lr%, iljf^lRer o.<?%-^%, o.O(f-ii,5,% 

’nwi? o.^% I OTRrr^ 4i4Ht4 wi 

et»lft (?n^ 5RR ^ I I 

(?TTO? ^ iJI>1l?jlH<^^lt<l TFWlt C gT Rk<^ ^ ^ ^ ^RIRII ^ 

<3 tji^ %i ^ ^ 5iti?Pu ^ I w «TM I ’srjtwif^- 

0.8% ^ ^ ®nwi RwN ^ I «p^<psh T>N? (.^kk<i» *6 

^5C?I I 

^inRR ^ 1>I«II^ C^l^k4 G3^ R^M ^ ^ I Wl- 
i I '0)|«<3*i (White cast iron) 

^ I csj-^T^ (Gray cast iron) 

I i{Z<^\a ^RRR Mottled cast iron) 

8 I fro ^IRRRT (Chilled cast iron) 

^ I c»jRi(3^<5»i (Malleable cast iron) 

> I ’qNn*f White cast iron) : ^sus ^ »R? C^ ^ 

CiJplR^ ^ I (2 |Rij ^hl5 C«TW C^ C®TOi (Wrought iron), (Steel) 





sir 

^ I ’5It^ (Gray cast iron) t ^ i tfRT? 

ii? cffipg '3j'Sl<3 I C5if^t ^ I ^ c«jc^k*<l 

TJMlt ^ ^ I CiJPtWiJ tPin tfWR (Piston), 

ftt (Piston ring), JFH, (Fly Wheel), 

’O I »<T5*j« ’q|««»i Malleable cast Iron) : tRluRw '9 CSf-^ ^•3><5'oT ^ 

G3f^ 1?W% RHRR I CWl 9 ^lini I c^ 

i^i»ii5 ^nrtt?*! ii? I 

S I fS^'q|fl«*i (ChlUed cast iron) s C^ %**R uhR 

bl«il5;<i» <pflC9i fre ^niRH ^ I ■ 5 ;^ ^5RI 

^sk« T>MI? *5? (Surface) ’*1^ ^ ^ 1 CiWtf^ ’^TO, 

ctPr I 

^ I csiPrww ^s(R?R (Matteable cast iron) • ^ 

^1^ <p(.s<pPf*i ?rin? <1? Stai lii? c»rw 

I 

RTW*? i 

(i) (W-^yr^ ^aiiRR MR^?RCT? Sim ®<tra ?t c*!r^ 1 
csiPiR^^ttri I 

(ii) C^Urft? «j|5J5i*i O OTW "i*il'? ^R1 '*ira I lit, ^*fT^ ^TtR I C^lf^t ^ilt 

(iii) (.*jpk*i ijftfet, ^Rt '*ira 1 

(^) C^ (Wrought iron) j 

C^ ^ C^TRR SfR ^ CTO ♦TO, (.4HHI ^ ^RRT ^TO^ I 

^ CRITO W ^ ^SRTHT ^’TRR «TO 'O i-v!) W <11^ «TO I ^ ^pgle^j 

PiPi4H, ^ikiRat, 9 t^5nf^ «TO I Pm ^siRRTO ♦rrelii^ ftllC^ 

’lPi(^ af^RIt? criBk^kl ^ ^ I ert^OT 9 ?R ^ICri^ f?<tll (Tfl^f C^TRI? 

^rrj C^TO I 

^ (mftl C^<JC<» '€C?lfe< ^ ^ I (TfWf^t ^ <3f^K9 ^ ^ I ^ ^ 0 5R% 

♦n^ ♦n^, ^ ^ ^ ^ i c^i^r c®n^ to ^ i ^ricsr 

(?TTO, cs?*i, ftiftt?!, Ui9^y c*tcw, ^51? *0 ?^f5Ri tji^ (Base 

metal) ftCTO C^f^T C^kl^ (Rpf 1 

(?) (Steel) s TJMI? OT?t ^ ?? 1 ^n?I? C’f^ CR?r R ’p *1^ 

c?ra ?? I c?5T c?Rj 'O ijkn? c«ikk ^Rfrinpi c?rj toi ^rctfiTOiflt 

9 I umft C^TTO Tj? RC? 5'^l« W? ^?1 ^ I C? g^ikk'© <p|^(.*i« ♦iftR? 



■*1^5^ I ^vs (Fe3C) 

«rt^ I ^SRTi7^T%v|(mH<j 4VJWpl PlPl<liH, >IM^l5l, '« ^ I 

(i) I>iwH)*tH *rajfe e I 'ec’R 

(^) -i? I c#i^ 

(>0) ^ I 

GSf^l^W (Classification of steel): 

\"A\'^ aj<T^ spptit: Wl- 

(^) C?ft^ ^1^ (Plain carbon steel) 

(«t) (Alloy steel) 

(Carbon steel) • 

<3 fta^ ^ I 5’*^IC'* o.o^-i.(t% 

«rt^ I rHI’® ^ IW- 

(^) ^ C^ <p|^^ 3,'-*il'o o.o^-o.'W'%) I 

(^) X'^l'o (^rt^ o.'a^-o.<t%) I 

(o)'51? o.<2'->.<l%) I 

(8)|gf |^^ >.(t%) 

Ceff-^rt^ ^'MW J o.o<f-o.i<?% R|0'* I 

’5'^|'og<P T^fi^ f^5T<3 I 15(,’©i>, 5, OepT 1^, C?ft ?1 ^fM! 

t35eic<^ ^ ^ itWU 1%^? ^ ^ I ^ - 

(i) COT *)l5^ (Dead mild steel): o.^% i 

(ii) (Mild steel) j o.^<t% ^ i 

(iii) 1^ (Structural steel) • o.e»tf% i 

ft14 ?PTRRs?jN *fI1^, C^l^, Ptm?, 

^h^l 1^s I^Pi’®!^, ^TR, ^-C^I^, -1>I«^1>, ■RPis'i, ^€ft, 

PPirff^ 5i^f% ^ I 

^ ; ^CH<P ^ ^ I *tjl^l3, < 3 ^^ 

^Sft^ ftCW, ♦W, (?flJt? C3^, 5 tT^, fSftt 5^, 

vl^si, (»<3>hh, C?W, C^i^ 2f^f^ •M ^ I 

5»t W»i (Tool steel) t ^ ^ ^ ^ o ^ ^1%c?n5l ^ %»l^ 

l«I5t'© <i)<i^'© ^ I J^T, 5^ 1^, 1%%^<piil5i <ij<i^'o ^ I 







(Alloy steel) s PBwiS ^rw ^ RiQ'* ^scir PC«i(.4 

1^’ I Pv;^5J CTOTO 1^5^ aiwl«rg*i5i (^U£ 1^®! ^ ^ I 

^Wfj^ CT ^ filiSl^ TOI ^JMI1^ ^ ^ 1^ I 

C*R^ ^TW filHl'o 'SITI^ f^^(,<p 

Piu^^ I <11^1^1 ^ ^15 <1^ Piw»i ^ C2Flftin^ fSipS ^C?r CT ^jl^« 

♦ITOTT ^ ^ Rc<p^ C3Flf5rat^ pper I ®Cg^JCTTO ^UT^flT Pv;^?i 

•Tpl *0 Sc^I^« I 

(^) CsBWpt ^ (Stainless Steel) : TO 8% ^ caRfttmJ ^ 

R(,^ ft2!R®f {?J fS>5i ^trf ?tU P^ (Stainless Steel) i 

■^TOU*! '•1% <£1^ ^f^9l fijf%OT*i C^Pf C^, ?l’qp7»i <i)<i^k«5i ft?;?! 

’aRi CTO! ^ ^ I ^ c?ft I ’j^^Pra ?lTOai, ^1^, 

c^, ^OT, ?pn?f^ $5Tift‘Xi? 1^ ?!?! ^^ ?jr I 

(^) (Tumgsten steel) s ^ ^ ^jft 

I ^5TC? (Wire) 'S ^ ?1tr I Sltc^ 1^»f ?t?l ?lft? 

Rwiw*®, 5?^, ^?T? I 

(^) (Nickel Steel) • 'sii^l'o 1^*T i 

»[v5^ (f W o.i ^ ^ 0.8 ftrl^lK TO I ?t?t «n#r 

C?l?, ^RRI^ra Hjl^fU, Prt#? <pk*ilt^ ?^, ‘iRt C^^y ^?T1? C?M W? 

?Rrt^ I 

(^) cmftin*! f©*t (Chromium steel) : ^1^ CTO ’iftTOg ^ 

«if«wl?| I C^Flftrn^ Pvg^5i «j4^terR'o C?tW? ^R(,'© ^TI^NT I C^FlftUHT Pvt,^« ?!?! 

?^TO? ft?, fttnftt, CST®, Wl«il« ?^5Jtft tsft ^ I 

(«) ftc^-caFlfttn? ftS®! (Nickel-chromium steel) s ?T?C3Pl? (Nichrom) l^^re ?»IT 

■ 55 ? ?IC^ I ‘XI? '■fft "6 ^Tl??f C3Flft?1? 1^^ C?C^ I ftc**|? ^C? ft??! 

ii? o«no«t «TO f?*r? ft??! cvca ‘Xi? ?j??t? c??t ?t? i c?ift?^nft xr?t 

'surancSC?? ‘XlC^ (axell), ?^ (Connecting Rod), ^SFTf?^ *iTft5, G3ft? %n? 

^^Jlft TO% ^ I ^9?!^ R(.4*1 captft?!? 1^ 'il? ^ (Wire) f?DlW? 4(.?i*1 

?IC*t^ <ij<3^v© C??!?!? I 

(^) TOlft^ 1^ (Manganese Steel) t ?TIWlfti^ 1^ ‘a?t 1 xi? 

TOR!T TO TO W TOtft^ ?I?TO TO ?? I JTO ?1?®l^ TO ?l? ?! M? 
?!?! ?!?I??^ ftro? H)l<^'5, TOTOftt ?^, ftf^, ftiTO ftt, ?^ ^'cjlfi STO ^?!?? I Rgi«j 
TJCSg^ ft?!? ^??!, ^ 'Q ?!??, ^!?l? «»Hk5i« *W\* XR?^ C?W!?l'®I5t'o ‘Xl? 

?n?^ ?T??I? ^?T ?!? I 

(^ eJ^P^ 1^? (High speed steel) j ft5? t?? ‘fl?l 5^ ftJ? 1 

‘TO ^"fSTO >8 CTO5 ?lC?s I ?!?!?? HlWiI ^•I^STO ^\r 



W 8 W CSFlftro, i W •Si^ W {?rRI «fTC^ I ^ iV-80 

I 

<pi5|?J C*I T 5^ <l><l^k ^ ^RFHvs 1^9f-k£RI ^ i£I^ 

■5R^ *1^5 ^fSl ^ I 1^ ^9sjst\ ^ 

TO I PBW ’ITOI TOT ^C5T^ ^ ^ 5if I 

vsl’g^llfl «iaHlI^, C^, 0*lf^t, 5®T, Cjl^, ^ 

(die)?^llR?^^ I 

(W) PiPi<w (Silicon steel) s PiPiw W*f 0 JlTO'^lTO t'©I5t.'© <jj<j^'© ^ i 

(^) (Molebdenum steel) s ^ f^OT1’’*1% SfTO i 

R^k»ii3 “pliMI I'cRo's ^ I 

• : ^f&? TO?«t ^ ^Qbl^H ^<M\Vi ^tro C'fTO I ^I%1 <1^ TO^ 
TOllS (?iTO I 

•ftfero^n^l^ s (Ttto, ^ 1 %! 

•flitch ^hw? TOlft C'fTO I 

• 1 4f5?I ^“51 «iI'9-^«s< 1'^ CPfTO I 

»ihu> TOlft C'fTO I 

(Spark picture) s TOt o ftRj^ 

®*Rr R^'o ’5^Ri«r »JU*^>« c^ to «!(.'© to^to C^t^ ’O ?’-*il« TO*^ i ^n^fet ^l^pk'® 
■TO ^ TORT ’TO ^loc^i toto^ TO® I RR^ 

f®^TO CTOl? ^iPj? ’IWI C^ TO ^TKTOs R^lu ^teT ^1^*1 TO 

TO ^ 'SIkTO <lPlI O ■’ffro, ^ 'TO TO ^ I ’Tt^ ^2^1% TO TO Iro-TOtP TO I 

^IWtTOl *fl^ (Non-Ferrous metal): 

(Copper) J OTTO ^ITO ^ i ^PTt RTO, TOft? (Tough), 

•fl? vs ♦rfroif^ o«f ^ c^ I ^ (OT:^ toto (Oxide), ’Ti^r^Fl^ 

(Sulphide) 4 I<h 1> (Corbonet) ^I4R4 ’TTOTI TO i TOT TOl ’TO «JK^ i 
^TOt TO’IT C’Ffift, C?nRt (Rolling) S|«IiRto TOTO TOT, OTftt (Rolling) 

eRflRro ^ TOTO <^?Nsfts (Drawing) siHlPit'® {®rR ♦ifTTO TOT TO i 

^TOT TOTO C’fOTTORr C^TO I ^ TOTTOTC^ iflRRtTO^T TOV TOTO TO I 

^ITOl TO? ’TCT’IIW HIRE'S R^^Rbto ’TO TO TO l TOTO^TOIT^TOT 

O S'HR'oM HPiH TOI To I CTS TO^fTOlRl TOf I 0% TO^’lW^ftl? 

TO^SOTl lr>^ TO I TOT ’TtTO TOT TO^ ^5iR?i <3 C?R «irTO?% I ’ItTO^OTT 

Rrw, (ate, toi ^ Rcro ’itro ?^iifit i ■to, tototo TOt? 15®?, (Stay) 





(Alaminum): WPC5 ^ *11^ •si^ 

?t <;^i55 *n^ 'oii<pR<p ifl? *^I^ ♦ftcuT ?i? I ti«iR^ i£i^ *fi^ 

« fi(f4|ii^ I w ^ I ^ CT ^ji^ilvitH«iw< 

1%^«iaj <ireiiT ^ -t^<Mf ^Ad ^ ^ o.(to ^ Ri*llwf «JTC^ ^ 

■’TO CWRII hPiH I 'fl? S^R'ohi ^ 

^ ^ ^ ^ ^ I (»<pk*il ISral ^5Ci* ^ I 

^ 5l^ ^ I >1 ’rt^r ^ 5taT ttra I ^ii^IiiPi?iiij 

^ ^R^l?) ’©«t >i"^jj I ^o® ^^wuRr TO ^ toti? to! to i ^ptitoi w 

TORT 3PsnTO TOIC® TO^TO ^ ’IT®®!! TOT TO I ifl? TOTO (Coil) TOT I 

Irot? <i«L*i5i C^n^ S'oRt'o TO5®f ?TTO® ^ I wifw?, 

si«nRfr® ®nTO «to toi to i »TftcTO to toi ^ ^ *n^ 

froi I TO^[ft%TO offet '0 CTOSlf?*N TO! TO ^ TO TO^TO^ TOfe’s TO! TO! I 

<Ti®TO TO ii?r Stop? f^ro toto tot ^ i «!% ^ c^iRJf^UM toto 

TO I TOTO ^ TOJT TO TO^lftfTOPT ^TO f^TO ?TTO ^ I ^ (Sheet) 
TOR^, ^c«ii3<> TO, ’f!f^ ?fiR^ ^??*jRc*i*j ’S f^I%g *!?^^ wi^lf^RTO ^ito 
' ilt ^ TO^ TO I 

fta;^ (Zinc) : ^RW TO i ^«il« TO! i <3rs, TOTOlt^T ^'ojIR RTO 

‘ail<pR<p I TOfl^ C^ tiSR? TO! *TTTOT ^IRI '©k«p C"®t%Rl (Spelter) TO! i ^oo-^^oo C’lfttSfltF 
TORITO TO! ^ TO TO TO5T il? TOR^ ^4 TOT TO I Wf TOTOTO 

TO5TO TO! TOI? TOT <^(t^ ^TPlSt? ®TO TOl? CTOT TO I ?T?^1U^ 

^RlTORI^f^ TOT I TO TO \^'^\\ I Bro<l5 %5 TOC^ ^ I WT ^1?®!OTR^ 

•fl%5TOrTO 1 c^t wrom to tot to « «if® vihc^iRsPiBw ^ero i 

TO? TOTO TOT CUtSI^H, «lTI®r®Hl?ffe^ ?TtdW??Pl f?TO, ?T#T1?? ent?!f? C^P! <!k?, ?t 
?®fl?^TORl^TO, OTTO “E^fro, TOT’TtTO‘2®fTO?T^fTO^ 

flJ? (Tin): ?1OT TO ?!^ I 'al<pR;<?fl TO 1^ C^R (Tin Stone) i 5«^ 'il?^ ^?ffT TOI 

?t 1 1®?, C?T^ ?TlTOf TO? 11%¥ ^t?! (Lead) ^TOI TO i TOITO ?II?1^ TO 

TO I ^ TOPT 5!, PI’IIWU, t®Tlf^ ’ITR^ TO?! TO?«f ?T?TO TO I ^?!TO TO^ 

1^? ?!?? ?RT! TOTO TO ?! '^I?\ TOT3^ C? ^afro ^ I^W? ®TO 15f?! ?^ ?! I ^ 

?TOC^ TOTg^?T TO2I? 15tTO C??T TO I 1^ TO (7TS TO?lan? ’R? ^ il? 
«|f% TO C?W5f&Rr TO®OT! «t.8 TO I ?& TORTO? TO? fTO ft? ^ (Sheet tin) 
ft? CS® (Tin Plate), 'S^K ?TTf%t-^ ^T^? ?j??|tf ft? ?\4^Rc® ft? ?C?S ?R?I«I ?T?^ 
TO? ?Tr^ I '^ITOT C?W? (Solder), 31®, C^ftt? ?®T!f? ?t^ ?<TO 2®1 to® ?T?5® 
TO I 



ft's (Lead) : %ilT i >9? '1)li*IHI (Galena) 'SWK ^ ’TWt'S i 

'S? %Tt 'o(i«i‘i’» ^ S's^ I ^5 2f«iw «iiPi«i‘'i3i ■’if^ c^Niii I 'll? *n^ 

sra^r -s ®iff I ^ 5n‘fl?'t iii*ifw'Sfi«i' 'af^re o ii^CjfriQ* a1^ ?Rn ^nan® ^n, 
1^ •il^IS’p mPit's »i?CiW ara I Uh *1% ta ^ wr ^sica »i1?‘r® ^ aia ^ i '9?r 'tsH 
'iMHWI «fl? «W° (TTS I vfHWFGP'SW 'STIWOT SflT 5>.8^ m I ^TlC® T>t«I1? ^ 

ata I a^^ga »mT5®r arat anaq® ^ at i carcia, ai®, Raifa? ca^isr t'snfa a?,ani ai^ 
^stai:® %rf «I5? ’iftaw aiaara ^ a?r i .#n:®a 'snara, Ppfepf, ’n?*i,aifeifaa 

c?i5. carai^ #5, ®Pi, ^WRia awa PiStia, Sa'jjPa* ’sicaa ajiaa^l, aasircaa 
tTM, lai)!®*!* c^ai^i? 5.'i^(.»il5a 5'0)iP ^®faa tEHiwR aiaaia ^ aa 1 

(Nickel): PwlUl?!?, Pwwi?'! an^fa® c«rc® Pta*!?*! ’iT«?n aia I Pw*ia a< 

wf® 'SOU cattaja ac®i ^ 1 amcJia 'siRscsh aiar anaFi® aa at faaia «r?i^ aTf acaja 

Pt<p(,»ni ^ ®tia?*f c?if6? (Plating) c^af ara ®fi^® 1 Rt«j»it«j> * 1 ^ ®ai ara 1 
intl aiaaifl atia isso” cas ’araaiaita aw « aif® aataf^ja^ia ®na®caa's^ ana \r.h 
ana I Wcaa atw 1a1»ra w « 5P»na laa? f^t,a*-'9a aw 1aPw Pprsia 

(German Silver) ^«jlP ftjS al^ ?®fa aca «fW i 

(Tungsten) : ®»i2Mai5'5, P«il^® 'wwiaa- c«W ®itj^ af? ansar afa 1 '9? 
arja Pranaa can nffS^r -s aiaawpf 1 '9®t • 9 -^ ^an«ti arj a?aa 1 ®w aaat® 5png >9? arj 
5,~hI(.'ss aw fawa arfanaia falsi® aca feg awa a?^ ^wi® 2®fa aw 1 faaai 5isj^a ana 
vo^oo” cat ®waiana *w, ana ^9? atft aa ca.Pi. ana®ca? '®®a >c».i ana ana 1 ®55 aaai® 
9Wa sai ?agjf®® aifw fa>aTCa^ ?®fa ®ai ^ 1 9 §i?c^a ai^ataai aica aia®® aa 1 

OTifaaia (Chromium) : capiftata ai^ ataiaa caFiai?? aiaas '4ii<sI3«s csw faf®^ faaiaa 
atfanar aww ar^ai aia 1 9&1 anj 1 aPia ®aw ctRPiaia ®®]® ®^a caaia 1 af5i 

aracaifr « ai®aa arg 1 ataa ai®w ^an« ■^a ai aat ala^ « waia® ®*Tpna feaca 
§c«i4daicgl5?. aiatfac® cspfaawa awa caai aa 1 9a aaa ®iaaian n.i ana 1 capifaaia 1^, 
^?acaa 1^a, a? ?«)iP ®aafaa asac® camPiaia aja®® aa i 

®jiaif%aia (Vanadium) : ca!»r aiaiia ®iHf®aia areal aia at 1 'DicSmi?®, 

«)i*iiP«ii?5 ^'ojiP fPn a^caw 9? ai^ «(^f«c® aia^ ®ca 1 ^aia 9? «ti'ol« ^1®^ 
cac® ®naif®aia ansar aia 1 fa®ian atfanat arat® atl^ ^saia 9a ^ajaia aw® caPf 1 aaai® 
ana cat e af® aaca^faBta ana®caa e®a eita tt.ir ana 1 ®jHif®aTa ®iacaia asaia 9a? 
*1® at ®*»R Gfta ®aia ^a®i ai^ 9a?»i% e ®ill*ij®i cwtaia 1 Uivwa « ^i®wa 9®® a®ia 
sn®ia wi «jtaifeaia e 5 ®pt e afSiPi ?«fw Pvc»i<i 9a^ ®caacafai ®at*fta 1 ®ia 9®^ 
®RW 9a? <piir5’i caw a*a®i *n®ia ’^??®faa?wic®e ®iiaif®aia ajaaia ®ataa 1 caicaaif^ 
a? afSa, ”51 ?, uft?® wiPfS, 'aji««i, fa^ aacaa wnata, ®ifB? ^ ^®j|p ®na#aia P?® 
fata ?®fa 1 ataia® caFia-®THifeaia, f^, aiwifa®-®iHlf®aia 1^, ?®jiP a?®® 

?wi® ?®fa ®ac® §ataH %aca 9? ai^ aia®® ®a 1 



cwiw^i 


(Cobalt) % ^ I «fnr it^(^o® OTs ^ i fijft W’lf^fifllu 

^snwOT ^ €rm oti i c^ri^ ^ C5^ ^rSbpr 'iRt 

*f% c^hliwi I c^wi^ ftroi *t% 1^ liiw>i 

«rR I ^itP'srs 1^5^ ^ c«J^ ^o ^ (Rsrt^ «jtt^ i c^5i<n^^ 

P5^g«p ^^ 1^*! ??R I 

»lft^ti4>HlV (Molybdenum) : iJW?c5? i ^I^TOS^TR ^ (MoS) W,*\ 

slff^C'o <1T^ ^ I ^ *n? ^ ^ ^bl>«lC^ ^ ^ I « 

(Electro tube) W ^ i ilPl<ICMI»l ?7"TO^ 

<?lfSHi^l 'e I tiRT f^r»R ^ #<1, {7pf5^, « ^ c?it«i '^rR i c^ 15ivw>i 

^ef 5p^ I ^ til Sf5{l Jit ^gif 'O ^TPR I 

^ (Non-ferrous Alloys): 

3Pr (Brass) '• ^\fJ^ f^l^ i ^JR -I'o^wl ^W ^RT *0 Wt '^f^R f*f^ SsHlfi'o 
^ I ftsR ^5ta (Copper Alloy) ♦ItfR^ i CWC® ^ i f^'©o«i<» 

CSlPri^t ^TRHT l^-l|g« ^ i ^ Ri0« 

<p«c«i’6 f^p55T ^ ^ c^»tl^?i (Engraving) l ^5M 'e 

9i(M^ ^f®RR C^ ^ effe ^5 TctW?|1?R 

'6^ 4JR V.i 'SIR I MldilM (Rf^ «IR5^ f^f5^ ^ ^ I ^o/'Oo f^tWT? 3Pt 

?Rt I ^ *3>l^«? Wt ^ I f^«»ig<p ®^SR?^ in^ ^ ?^51 ®*h[5«m 

Tsntzro ^ R RT <TC9 R I ^l^tjlpl, R^FRar, WIIOTJ ft®?, C?l6Wt^fflOTt f&8^, 

Rtllfit 'SRt C^frRrW RR RR^^TO R^if fro^ l 

QTtI (Bronze) : 'SRR R^«l bo/bo fii-llw <319 ft® Rj ^ 1 15^ 

^ 3t^9?l R^ Ip I 31^95 ^R ^ 'e ^ «tH (RRi| (Gun 

metal) I R^ Csi^OT Hno<m| ^ ft^T® R^ i I5c*i« ^o W 

'©!(.«? 3^ C5]®R (Bell metal) i C^ RIr ^R ^ i fTOl R5t ?R? ^ i CT 

<1>1>llt^ R5^ 'OO w 15?? Rr^, Rt:^ ca®R (Whit metal) ^ I 3T^tR ^ W 

R^RRIR R^RT 3T9 I R^ *0 ^TOlff I 3R9 R I R? 

3TC9?I 31^, ?RjrfW ^R ^ I RH C^IS R^IRaiRl 319 iflR 

vj*^c>lf®W5M RRR?R '6 ^€rR lr.^4R I *551, RC**1U Rtf^ RRtRa, T*1 ^ (Rod) 

319 R^l^ iRR^RW ^Jl«lRRlll»lft^'^il«aRlR41|:i 3T9fR^ ^ I 

R5t CT9|ir (Gun metal) • H«<p«I \rV R’t RR, >o ^iR f^Plw R*I CT®|iT 2R?f ^ i R?R 

I c»<Pio*i5i Rsifit 3 ’fR 35lit R?R? ^ ^ 'lfil»jH ^iR RQ'o 

Qjl^ I ^P^lSt I iIRt R3F19 ^ R ^^if RR3Rt 2ll^ilW>l^^IRlR 

^ I SfR ^^00 <31 R^Raim ’IK ?|3 ^6 21% RT ^RSRllJl^I RKWK 

Ir.HO <siK I <p|*)h, <p|'s^«r, RliHOTI ®R^ ^9K, R^, R^ ^1®, 

fll^, R?’! %163, 16®^ ^«j|R ^'o[5(,« ^fR C5fl?M R?5^ ^ I 



grt (Phosphor Bronze) : W TOT, TO ft=T, ^ m 'S io 

TO ^ 5p5WTO at«l ^ I 5p5!TO^ «flTO ’t^TTO ^ ^ « 5^ TOlt 

^ I ^T^a? TO[ TOFi^ ^ ^ I ^ froi to, to, flf5 to ^ i 

^^wrara sfii^ <p«csi ^siRiro^ a ^tto to* i 

^n? 2^f? ^?n ^ I 'a)i<ppii<p <ph»iwi< "WM^i TO^ni at® Itotii Rsil5t, 

CTOTf^ CSTf^TOTOTOt^ *tTl^, TOOTH SRI’ITO CTO, ^IM TO ?HiHTO HTOlH 
TOHH I 

'HIWlftHf af® (Manganese Bronze) t ^TW CTOWt^*flftw (Manganese) CHl^ ^CH 

a8 TOT TO I •TOT af9 TO^ ^ HT^TO 1^ CHltS? <fOT ^ I <p1^'s 1^'o^'i, I 

TOTO TO ^ TOT, 'Sfb TO Wl, ^ ^T’f CTOT o.<t TOf HJI^fTfOT TO ^ifHTO H5|^ 'O 

TO1[ftlTOPI ftf*OT C^ (3T9 TO! TO ^ %^OTT^ l TO*n^^ 

TOI TO ^ HC^r TOOTH S|C<1TO CS^ TO '6 1 toT1h< ^aQC'fi K\J 

TOTOTO I 


at* (Silicon Bronze) ^ TOt, f^Pl4H « Hi TOtf^ HT^ 1^3^ (aT€l HT^ 
^39 TO I atC^H •TO ^ ^IItoI® i TOC^ ^I^dI ^ i »fl ^Rn*f 

CS^ICTOTCHOTH ^5lH ‘fl? HT^ Ito €|5H ’iflHlC^ "^stH TO I 


TOjftlroPr at® (Aluminum Bronze): TOtH ^ TO ftpOT ^ aT9 

^tro TOT TO I ^ ?OT1 $«j«i O '5TOOT I 4 HTO TO^IH 'fl? 

fro^5lH TO I TO®t 'llRw TOFl^ TO ^ I TO ft!l^t(l'14^l CHpt '0 l ^IRI »flTOT R^JlRt 

TOj«, «1CTOH ?'®>lPr 1 to TO I 


'HOTn CHW (Monel metal) : ^*rzTOt 'i)lr TO ftCTO, oo TO TOT iflHt ^ TO ^TOqftfHTO 
PiPi*p*i, R'ojift Hl^ TO, TO ^ 1 hot®T C3T«I (Bronze) l H?5 

TOCHlTO# 'Q troCTO TO I SHI, ^ ftlTOltCTO a^, (Coin) MICTO 

«reTOH I'ol^u'o Hl^ TOTO TO I 


CsfPr^ (Delta metal) j •i«<p«l SJIH 'bis TOf TOT, > 0 ^ TO HTO TOH ^ TOT <TOT, Ihcto, 
TOWlfOT ftf*OT C®%T CH^PT TO I ®TOHIC^ alf%t, 5?t i^hR TOl TO I 
TO®t TORW TO ^ I ^nfH TOJOTH TOTO sd5R?t, «1^ FH«®i 0 ^ (Sheet) ^TO^C5^ 

«♦nfro ^^jifro to fro i 


cs(9m (Dow metal) : “foTOl l^o TO TOCTOOT? TOl sTO ^o TO^^HPT, 
TO^lf^, TO^sfrolH, TO! t^5TffH ftpOT HT^ ^^♦fg TO I TOW 

HT^ €|1% TOOTf^tn^TH TO^SCTO '8WH i> TO I ^5l® ChSM hto, ^TOH (Ductile) "6 *lt^ i 
uHR, CHlI^t *0 S?t TOT I cTO? ’Ill^ ^fSOTH RI«jj TOC^ 

«I5? TO^TOT ^ Ht^TOTOTO I 


TOft TOTO (Y-AlJoy) r '•I^TO! TO TO^I^tHTO, ^ TOTf^, 8 TO TOT ^ ^ 
lHCTOl%f*ia ht^Whto I ^ffero hhchI^vH^ ?TOf? ht^htto^to i 





’RW (Alumlniim Alloy) s ^U1*[S^?IPRr Cra 

^1 iflc* WHi, ftcw, "Wf, "WwiftR, 

Vff OTlftlW, Rt^l ^TOTI2^ ^Wt I ^WPTW, ^flCTf 

OT11|W»T Pl^H, CTlftl Mlftr, ^IVjgJlM ^IW, ^Wt-WHWff ^t^lcm 
^TJWrftwWtiw I 

Cinton cwIRr ^Icf (SIzm of motals vied In gonend 

Mechtnlci worki) t 

tfiftilfift o^otco ’W «Wff ^ ^ g^IcBRiM ^ I cBoRftgH, 

oiPiR^, 1¥6 ri, «<iii«ii» HwfiRgH 

^WB, TO, gif TOI^ TOl gi4W UI d TOJIW TOSI giTO ^iftrt? TOFI?- 

TOlCTf ^ItWtTOW TOCTT 4f cglJW TOCrf TOW^ gw I 

TOivf®*! tP TOig 2i^ ^ TOrtOT eg ^iro ^tiTO TORpw ctCw 

ogt^ TO ^ftif toTO TO, ftiTO wgt TOlti 


SHJkK>BS 

C5^ ROUND 

ANGLE 

HEXAGON 

CHANNEL 

THREADED 

^^^STRUCTU RAL 

i-==^^FLAT 1^ 

:? PI ATP 

> ^ y \ 1 

AND STRIP 

|-==^ SQUARE 

PROFILE 


TUmtMQ A RtRE 

(^) ROUND SQUARE 

RECTANGULAR HEXAGON 


) I gi^gtTO (RcHiDdbar) 


b' ITOCTO 4 (Channel Joiat) 



^ (Flatbar) 

^ I (Plate) 

8 I ^ (Square bar) 
(? I ^ (Hoop iron) 
^ I ^ (Angle bar) 
s I^ (zed bar) 


>> I {3?^ (Rail) 
io I ^ (Sheet) 

I ^ (Hexagonal bar) 

1Ctfl? (Tin Plate) 

I (Expanded Metal) 

^8 I (zinc Sheet) 


^ (Round bar) : C’tPTW? €f^C55^ Rw'G (Solid) 

?i|5« ^ I ifl? «p|^k«j|5] ^Jpt (Diametel) ®T^ (Length) «i«pH ^ i 
ftftfSf&I? ?ITR, Co fSftfif&I? ^ ^ ^ '6 C5T 

^ ^ I ^ (Wire) ^ ^ ^ (SWG) 

^ ^ ?Tt^ ^ ^ I C*I^- CTO ^ ^ I ^TOI^ 

^ ^ (THR Co <IC Pll^fvi^K TTIC^ (Shaft) « i(^ 

*5? ^ ire (Rod) ^ ^ I ?!?? Oin^R?P# ^ I 


yfl? TO (Flat bar): «tTO TO i ^iRT (Width), ®®^5T 

(Height) ^ C^ (Thickness)-? TOn TORI ^ WRl C^ I TOf< C ftftftftm ^C 

^.C RPiRitl^* 5Fl?TO ^ C ft?!?, si^ ^c o c?^ c 

I "STO^iFl® TO C^Pra WT *^1?^ P5(.»in I 

'C. Cfl? (Plate) J ^ ^ TO? TO i toH o ^ ^ o c?f^ €f^ ftPit 

?T^TOC^ Ctf?TO?in ^Pf5t?CTO Wo Ifco c>tR5RlUW CTO 

y\y ft?!? <1^ TO fSjPlfilBW CTO ^o ftPlftro ^ ^ eg© TO?^ 

TOTO ?? I C*PR- TOIC^ <p|^lc«l CSll??TO^ TOT®? C??Pl @C5t, 'tRt, 

TOl TOl? C?flJTO5l (M.S) ^ TOITO? C3? TOTO TO i 


8. CTOl? TO (Square bar) : ?<fCTO TOW? PPl* C^lTOTO lTOt TO? 

c?Rrf? TO ?c®i I ^TTO <pi«cq? Sco'ci 0 TO ’iro ?c»r la? c? c^Ri S^? ^?^i? \ 

C?TO Co ftplpf^l? I ^ ?5rt TOIW? ^ig?lfl I C?p|? TO M? C?f5-TO 

^TO CsflJt^ 0?1C?^ TO! ^lC5t ?J?TO TO I 


C. CTOHWITO TO (Hexagonal bar) : C^ (Hex) TOp ^ ?T^ i TOP T?^ ?^95TOT? ?o 
I cTO TO TOR I ?WTO C? <XI?s1ft ?ITO ^ TOC^ ?s?^ 

KR I (TOT- ftPriS^I? C^^CTtTO TO, ^o |i|P|f5i5W C^CTtTO TO ?^5nfR I Rt5-C?ft^ 

TOl? ?^TOi ^ CTOfCTOR I 

'b. *<rcTO o flJ TO (Angle & Tee bar) : 'tiZTOf o 1? C?^ o?k¥ ?ll^fTO TO 

R(.*t? I ^ai?? TO TO'K ?RIC^ TOR (A), TO (B) O C?R (t) 1%?t? TO ?5?^ 

TOII fra TO CTOICR TO?^ A B t I TOf?TO ftftPTO CTO^ iCo C^RjRlUW O ^ 
ftPlftfTO C?? ?1 tpPCTO ^ TO^ TOII O 1? TO tCTOIR O TO-?CTOIR TO? 
?1C^ I RTO TOR ^15 Jpffi ?I?C^ RTO^? C^l^ PCR? >ilJlCWR TO b®1? TO? TO I 





<tv 

<\ I CTO ^ (Z- bar) j ^ «jw<vi5| ^TC?ra ttrafe z (cro) 

•m? I <ilCW qk<iii TOR RC^f? JpfB ?t? C^l^ CTO 

^ ^ "TO I ^C^slCT A^\lm ?5t? (THR- I^OTI TOW ^ ^ 

I 

b I WIW*1 ^6 (Chaonel Joist) : TOI^JC^ ?TW1I ^ ^ l 5TIC^ ^6 TOIC^ 
«[TO[ TOC^ ^ I (Width) ®TOf (Height) «lf% «to (ftc*llfv|’GM) ^ 

I W?^ « TOIC^ ^ ^(2* fvjPlRllJW I ^3tC5R S|% Rjl3l«<l <3TO 

iTOlft^ I ^Qo H(? Ivii*lI^l>W TOI^, filf^ 15f5m 'OTO ^h-.V ftc*jWliJ i 

^T?TO c«ft I TOW ftf%g tRiOTi TOlCT ^Trtbf 5TTO ftro 

I 

TOP© ^ Tsi^ ^ TO-%1 (I-beam) ^ ^ i ‘fl? WlTOM TOCT dP^ 

(Flange) ’tB TO ^<*1C4 ’OCTO (Web) TO ^ i TORI TOfI, ScTO ^lilwl, FTO 
©♦IWhH I 

b I CiftR (Rail) 5 'fl©t C*f*fC® «t(,s«v ^5n^1%? i *<5 ^ I ^1? ^1^ 

?TO^ 1^ c?i?^ ^RiT ^ I ^ fiRptciRT TO* I 

■^) BR C^^®T (Tram Rail) 

«t) C3??I (Bridge Rail) 

«f) IPf© ^ C?I?«T Flat Headed Rail) 

^) C5CTO (Double Headed Rail) 

CiPl^tlf?, Sirof^, ^©TOCTO C3R, Sf^ TORTO TO! TOTO ^ I 

I iilTORCTO (R5W (Expanded Metal) : TO XMP i ^ 

TO-Ff^^TTO f^st^f^ (TOP* TO (Net) %TO i PCc*1<l ^ ^ ^ CIlSc^ 

^WCiP'R ^C?i TOT ^1? TOT ^ I 

feg? *0 ^5^TOT TOl f^f%g RCTO TOT I C^ICT (RW 

TOWIT, CSiPiCTO ^nWTO C*?TO ^TC^ CTOTO TOC^ 

TOTOTO I 

I % (Sheet) : ^ ^ fm I o ftftft©!? ^TO <TITO ^pFC^ TOT I %©? 
^TlWtTOT CW TOl eWf TOl TO i ^ ^ sJTOTO TOT I TOl- ^) (Black) ^ 
(«T) TOTTOTltTO (Galvanized) (G.I) Rt WR CTOt I ^ TOTiR T 
I^CTO TO I TO ^t1^ ^IC’? To 1^ W? %5? ©TO '^rftul TO^ Rt I WT ^3©! 

TO I ^ i tS©l? Few ^ TOl TO I W TOft fTOj ©^TOPTOtt adl^ch 
\9lcn« eic?itw "^1751TO-C^ TO*t ?5f^ 'TOT ®I1C^ I 

^toITO To WW, Slffi^TO RI«jj WC® TO I 

^PTO -*^1^ ^ ©fsrcTO CTO, 'mrosn© WTO cTOcTO TOiot, to«pi, to^ticto 

1©®^, C?l&^TOTOr 1©©^, TOTO^RR WTO TOTOPFIC^ TOTO TO I TOW TO 'C f^*TO?T 



#c5i I (gie, wttaittpi, ^ « csiiB<*iii^ ■<i%, 

1s<p*flil « ?PR-C®PR?®%® ’a()|^flPl<j|»( ^ «ij<iq'o ^ I 

*)1®^ C‘I»I<J •'Ml ^1*1!- 

i I (Metal Bar): <1®? ?I? 51^ (Solid) -o '4||f I®5l (?raH- C’fPrm? 

(Cylindrical), faiC^'IW?r (Angle bar), »i»i'»»i (Flat bar), *i’lf«i>l?i ((Square bar), 6)lw»i 
(Channel), (Beam) ^Tlff® ^ i ^rilW ®nff^ Km CHlUililH, 

?S<I4« lift'd d^^Rsn ftslfe*! I *11®^ C^, 

t’°»n®, ®m, f»i®9f,’smgfftffttiw ?®iifft‘(TJpf 2®^ ^ «iicds I 

^ I Km *n® (Sheet Metal) ; ^lilCHId I^PIC? •fl®? ?f *n®^ ?ir*i® 

dIdS)® ^ «rit® I fdRjjj 4j(.tll'l ®dT^ siTC® I (?ra*T- 

(^) i£R^£i?r *n® (M.S. Sheet): ^ ^-^iWd ?®1?-at *11®^ *fl®®ft 'Jd'i'^d (>o c*f® cs(c® 

«© C’Ri ’rt^) ^ *115® I ’IWR'l® « ^ 'i 8 ^ b- ^ ®n®15d? *W *W 

*115® ®*l?l ®5?I*I ^n^f®5® <il«tl(.D *Il«tn *TftI I sfl^ *115® C®I5^ fl®RI ><f5plwl§) aw*f ^15® 'll 
■d5ST ?lf^ disr *ira I ®5d ^at 5^ ?It5*l«f « SKtllft ®5d ?lf^ Cdtd ®3T *ira l 

uit^%5Bd >i i ^ i 5»i) »iHdm»id ®regr*f*i, f^ ^w^ i ld . ^ i >idM *i3r ^®) i fft ?®f?®dT^ i 

*1) jff® ®tf?npT «11® (B.I Sheet) : 'iR •SK «rt5®ir ®5®1? ^^*5^ « C®5ara -at •*fl®51^ *fl5?l 
®l5®fl d5»d ■'ll®®! dl'*i|{|pl® 515*1^ C*nil *115® ®15® Ifl? *115® *0 ®iralTS ^5® 

*115d fd*!!?! «I5ST*I Cinn ^ I C’BH'bd *ll?*l, *nf^ ®d9| *1*115^ '31*11? (Container) 

055irSfSl?'snW'vT « ’rtSl®*! 21®f®5® fd5*f??15«I I 

*1) *lTl*l®l*n?®® 'afffllH *11® (G.I. Sheet) : CB^ (?n^ (Wrought Iron) « *19^1 ?’*n5®d 
(Mild Sheet) *lt®5® dWIlllft® ^*115? WI? 215*1*1 fft5? *115®? 'Slt^ Cilf*! ®ilf i a? «I®1®5® 
« «ll®5® «lTl®lt^ ®ra?Fl *11® (Galvanized Iron Sheet) ®?5®5*l %3tt ^ 
(G.I. Sheet) ?®1 ?? i *iWI? «I5*1*I SH®!? a? *11® *ll*tl5G C*f*ll? i (.uSIC't 4? * 11 ® fft5?I ?®ft 
I ?l*lf®, *111?? 5jlft, 5f|[ «ll»tdld*la, *lHdld.tHd 'WibhIHH « *rf5l®5T, *159? C®fl, 

t®Il1% Iftw ?®fd ^ I fd1®g t^'5'P ■'^1^ ^ I ^I’tld'l® i\r C*ra 

C*t5® *0 C*l®f *1*5® fw-oiR '911*1® 9T9®® ’99 I ^9^9 9It? IftRifl «l^fw 1ft 1*1? *159 '91 
®55I5®1 *ll«9l 919 I 

9) ®T*ira *11® (Copper Sheet) : ^5^ ®1915® 91®95®1 (Malleability) al>9l9 91*n 9® « 
^>§1^ 911915® *11®®! *115® *lf9*l® 9*91 99 I ®19I9 *11®®^ '31^1® 9 *pF5^ ^’“*11® 9I5*WI ®59® 
C9f5 « *11®®! 99 I ®1919 *115® 9l9BT 959 ®1 I ®59 dl>ll9lft® ldRl*9l 99 I C®5®9 9lT*lt9 (Oil 
Cane) 519, ®I59®, 9®, 9®1®, ®1?5®®19 95 (Cylinder box) *11?*l, 5lf% ?®9fft ?®l9 99 
e ai5®M® ®l5Sf 9199® 99 I 

«) 9Dl*|15|fft9l9 *11® (Aluminum Sheet): 991^^9919 91^ ?®19 *11® 1959 ’J9?^, ^559*1®, 
9H9I9599'9?®fft599, ^5515191® ?®Tlfft 99 I 







(Stainless Steel Sheet) • 

CTOI ^ ^ I C3FlftTO «fWll 

5'^k'© ^ ^ ^«f|^ ^ •Tf I 51? 5'^ CWU I Z'o«M'i^a, 

^1^113 ^ w t'snfw ^5f? ^ «rR;^ i ^f^r (?^ 

C^^, ^ «?I'S1« g?Tlf? W5? ^ I ft? (Knife) ^flJ®!lft 

(Cutlery) Ct®, SPr, ?'-Hl'© ^ i 

8.^ »hlX (ProductiOD Method of cost Iron) • 

ui®Tl? t31«:i ffi I ‘Iff?! «fl$Ia<»'9 c*i 

J% ^ ^ '©k'lflt^p ’PR 5% ^ <p|(.*(^ (Melting Furnace) i 1?%g 

*It^ RRy apFR ’PR jf% ^ csrf^t vk4^ ^ l CWf : 

(^) ^Sl’fPTt 5® (Cupola Furnace) 

(\) Rt’R-^ 5% (Open Hearth Furnace) 

('e) 5% (Electric Furnace) 

(8) jft (Crucible Furnace) 

^ ^1^ CiifWft jft, «plw ^'ojIR'O ^plJIijQ'a ^ I 

ew ^ 5% CTO ‘rrj^ ’WMW ^sm ^f>i<i*i 5% 

*n^ « *11^ ^rt:^ ’rictrt ^ i ^ ;2 fPr^ ^e ®e.’n«R 

^ TO I tfhl? (PTITO 'ilTO Ul?l31 ^ ^5n¥TO;^ TO^ 

^ I %®"TO eWRl^ ^ ^R^Wu TO^ ^ I fft C«W TO 

TOT C^RR ^Iic.« ’pro ’Prte^f 0*CTI^ 5ft^ ’p’PR jft (Rcmelting 
Furnace) l OTH S ?nt ^lc4*l TO TOl? CTOI TOTO TOT 

ftSuTOt fft- ’I^llWl ^ I TOT l4$C'1l*ll RlWpDt 5% ^ 5% TO ^ i 

IFPfTO ^fiiC‘P’6 ’P’^fR? TOTO TO TO i 

1^f%a c5^Ff^?TO, ’P^ f^C^W ^ ftJc’IMI 5% 

^ TOt*t ^ TO! TO ^TOT *11^ ^ TjpTft TOC^ 'Q 

TOCTTO I 

hWI^ fft fl4ioc*l 13ww : 

(^)TO?f^TO^«m5 
(^) ^pnl^ 

(\5) ^ S(TO 

(8) *J1^ TOT « TTO? ^TO3n 

(<?) TOI? riRiijH 

(^) fiPi'® ’if^TO 

(^) CTOTO XS ^®fR^«f 

(tr) TO^ TO^bR •R%r5l 



(5o) 

(Descripdon) j C^IHIW ^H^lflW^^rOTftPCT 

♦iPfOl 9H|^ otW ^IT liwHl^l 5% I vflBt ®tw irt 

I ij^ jft fifw 5^%c® •WPff 15 s I ^iw 

‘flW 5% ^l*T I 

W ^ (Constrnetloii): W '^tm »rll^ ^ i«16 ^ ^•‘’^Itc^ 

C^l*14 WI ftSCMW jRl? ’ift® I i.tf ^ ISftff <1J|C^4 1?l9t? ^E5 

fiScHW Sft Pi»fW W I l^'ots CTOT ^I'ol^ «JwH ’S^TT iRJ 

^sfWPW I ^iPr® WWI^ 

^wh <wiwi *^*11? ^RRwPr *5^511^ *rrai I 

^Pt^ W lilt iRw ’•tl^ TOR *roi ^ ^ I 

^fPbi? ftror ^CTTW^ ^FiHT ^rwriot wi ^rwt t dKvwWt 

'ROT (C har g ing Door) 1 OTOTTIR 8.^fif5Rl®^fCRRlWt ^ROTl^ \ 

*rt^''MRTTOOTp^ «C^ OT 
^RTR OTJ ftCRI fro *IK^ iROT ^ 

«ffW I fijt^f-^j^r (Tap hole) l 

•ll^ Rlipr OTIW 

TO filPlOT 'W^ 

5^*1^ RR OTT ■^RTR ^HT 
Bn*f-C5OTR ®^tCR W? •ItM ^ff-CRj®r 
«TOl ^IWR 'feRp' 

mw 

TO! I jft? C'JPPP ^j.'O 

ft.ft. TOW CSflU^ I®ft W 1 

«|) Wift • 0TOr ^i?Pfcw ^®W 

Rrt^Jt W RtftR ^8W C^f^ 

^ ^ W"lt ^ I ^ *W 

PR^ ^♦TO C^l^ TOI ^ I 

RI4^ W'T-^fspCTR <nw I 

CTOf “^ 08 ^ W> 'WH C®WW TO 

i£W Wl C¥W fiHk« TO I 

<ilTOT ^ **1^ «lRlftj*l RiftWl ^ ^IPW ^ ^ TO ft’TTW 

fiWtW (Lime ^one) CTO (Fluorspar) ^ (?Wt-^JM (Soda-ash) CRW ^Rl W 1 
OTTOTOI ^ 5^*nW WTO I aiPWH CTOT WCT WWrero *lftTO C^W 













































I '«il^«p’«iw ^ R»c®iWN C'iis?ic^ ^oo ^^wani > 
c^%/^ CTs «n^ H ^ 1%^ ^h5pf «ic?n^ i c^% 

C^ ^ ^ ^<||jifl*W ^HJH^ "ST^ C^raT?^ I ^ Sfl^ CPf® ^ •fw, 

?|^TC5ri ^sfrozif ^ C^ ^ f*ift(j5J ^*^T 15Tf^-C^CT ’lPi(.« ^ «fl^ i IJjf^- 

C^ ^jk'at^i ’IPic'S *n^ alc?il«T3l5i ^ I 

RjjPR's RRj'^ ^<rf ^ :- 

(i) fiScHhlfl «3J‘5Rlfl 4fl1% 

(5.) C^ C^ ^ntR 
(o) fi>$c*il»i1c’® 

(8)?nPf^ 

ft. a. c<c^d ’Rw ^ i 2 Ri ^rara ^ i 

5c^<pI2«p ■"’’Tf^^'*1l»i?5l« ^I«Rt ’tJPT »il«lc»il ^ I C^T^ C^U5^ ^do'oI C^lfSl^ 

OT.ft. I pIRR ^RreFT C5?*r ?T fic'PH C^W C?TO? Sep's! Tira I 

fi*5c’*1FIC’® ^ ’iRailc®! ^ I ^«1C*m ’WIT CSlffi^ io% PlPl<P*1, 

'a?*s ^(?-^o% ijji^iP^ ^Fm ^ ^5w?r ^ '^>-8% ^nroi? ^ ^ I 

fNt: 

(^) (Tuyeres) j l^ScHhl fft? <il'oh c*t«M^ pI^Pc<p 

C^ ^N1 I 

{^) ®TM-^I*r (Tap Hole) • R>5c’*1l«il *n^ *i)lc'«c«i phl^ jfeos (71 fe ^ 

iINT l5Tt^-C5PT I ‘fl? ft’lft® ’TTSTHT ^ 

fta ^ *ll^ij*1 C^ ^*71 I i£II^ ^-C^ I 

(^) ft58c*fWf CW!*f (Cupola zone) j ft®(.^hl Wt C’fl^ 

«(«ftft (.^i^ic<i4> ^’T ^ €ift ftf% TTtw TTWWT ?sir ^ I ft%g 

iR5 >£(^ ^»r?r ^ (ai«ii^i) I fi>$cHhi cwHofti ? 

(^) ^ 4 Pl< 1«1 C^ (Well or Crucible zone) 

(^) ej^sH c^ (Combustine zone) 

(>5) c^ (Melting zone) 

(8) (Preheating zone) 

(<2*) RISSPit (Reducing zone) 

(^) c^ (Stack zone) 

(i) ^ ijPR^T CWIH (Well or Crucible zone) j flic's ^Pi«i ^iToin? ^ Picp« 

wnTT «a?^ c^ic'su ®Jni^ i ^rrKwt ^ 

^ I ^!TO p|?iil^-i£RI ^^><i'!l ^hes’ ’0^?R ^r®T I iflr^ i^p«i«i ^PTO ^ I 



(Combustine zone) : ^ ^ 

C5fR ^ I <J ^^liHC^ ^r^CSrH 

(Oxidation) ^ t ^ ^ l C5T2 

^ ^ I 

(^) I3Rj 5I^^ (Reducing zone) ^ ^ 

«I»|^Vj ^f5<][«'© ^ I >01? fir^«n (.«Tk^^3 filfiSPl^ I 

c«rl*ic«p CSff^'G (Protective zone) I ^ C^ 'wl«c«7-i- 

^TR? ^ C*jH< C^ll3|yll3 v5ooo‘^ TFI§ I 

(8) R’tWM (Melting zone) : C^ f^Rit ^^*13 ^ C^jWt 

fe? «rrc5p csfPT «rR^ ci^ i c®fR^ 

€fra ^21 

(^) C^ (Preheating zone) : C^K CSfH 

cstr I csfTpra 5Ri^? ^r3pr ^C9 §ta 5tc? shtr ^ i 

<M^ I '5^ (.«rlc*Hfl f«v©(.fl^ «fR^ i c«f1c*i« ^ooo^'^s i 

(’b) C5FH (Stack zone) s 5^ ^ tT0 C^ '^X!^ 

I 

(^) '"’ft^ isi«J^|fl (Spark Arrester) : 

fUf? fissw Rl«fj ^TR^ froi C^ ^ ♦fR?, C’T 

in^ 5^1-^ 3tpra ^itc^ ■msM ^ ^ ^ t ^vs 

(^) ftSfHhl C3f^ (Cupola Ratio ) • ^TSf ^ 

C<PR<P« C^'Q ^ I esrf^t C^'G ^o§^ <3«it^ 

*P1 C«Tf^ f^-lfWI ^R?R5 ) ^W<i^ 5fsr?| c^TT5! ^ I 

ioSi 'O? 'aR^ C^ftff *5^ I ^ ■3is;«t? C^ ^^JR® ^ I ^ 

^'Q I €rt^ ^ ^*j>f r « 8si ?R5 i 

ffll? n^'vsl (Efficiency of cupola Furnace) j 


1^»®R^IH1 ^ ^ntff«T t ^hl« I 

C^iTR^ ^Cij*R5T?I WC’i? 'SJRJ (Setislibie) ^**1 ^RrfS? 

<t5 ^f®TR^ *1'o<p«t f^^hc<P esrf^S.^R»f I 

Melting efficiency = (Heat Utilised in Melting ) x 100 _ 

Cloric Value of coke + Heat from oxidation + Sensible Heat from air blast. 

^a^i^ i^5^^n«Tra ►f'apssi oo-(?o% ^hr^ \ 





















































^8 




ft. 8* c^tsSiT CTft ^srat, sraiOTr ^ ^rot 


ft*c*rw5ft^ T!S*ft«^r5!^5 

i I i|? ^ fiwll*i ’fp I 

^ 1 8 ’^t 5 if^ 1 ^ c«tc^ 4 ? ^ «HiPr ^ 1 

^ I Wl|M<W»1^S|ft«t3r ^ I 


i I ^Wft^r >i^"Mt4 <t8 
^WRt ^ ftjj; ’ft 
^ 1 ftC3^W? ^ 

W5? tRIf *115 I 

^ I ftSwmra f^ror 

GjPft OTW *IW 

ft?Il*l^l^ 1 

’d I ^ w’Tim ftii8^ 



^Vw I 

8 I ^ ^4cH^ TTWft ^TW 


1tar 18.4: ^iw®r8t4il% 


'^C'n^KfftRf (Descr^tion of open hearth ftimace) t 

C^ ^ 8f ePW ^ jfir I ^RT WW, 

8T4*rSM^ t5*ICTlfl[ 'q^’Sls C^ RM ftft^ 'iiW'AWM ^ilWlW ’SW 

I dIpA 4*1? *itw ^iRirraj i ftwwHfft ^ 

«l^h’« I efla I 

?TtW >o 85^ ^o *rt?rt ■^*^'«lfl ^ C*f^ ^ I ^Wft *ffW, 

csn w ^ «iiw I »n^ 

oaftro I wr s 

i I iiftw ^ec*PT^K(Acid qpenhearts) 

4 I ’«C*R ^ (Basic open hearts) 



ftpppt 'idH '©Iw ‘aiH** I ^Wtoi t^Pi«p 

^ fftra *uM(.*iPiiih 2^ I 

ffti I^RW I 

•irf^ G3% wi«T ^ ^ «^sifaj f^rPiw, 'snRrift^ « \ 1^ c^W 

^ 5"^^® 5JM («^-^%) 

W ^-C»TO ^ ^ «re f*(W? ^ ?sm ^ I fft? 

(^‘ogn »iH ♦l*!lH ^ 1^ ^TW OTTT ^ 

^TW ^ fft9( fiMlW I ^iWRW &|c<^ *^*1 ’59 I 

iTO 9j?^ 591 f5M<ra 9if 9i?Rr 9t^ i 
99^ gftC^ <29 ^RR? 1%^ fiT9 ®^TW ^199919 ^C9 CSlflJl^ ^PI9 ^lojc«il 99 I 

« cai^l^ ^0% 

^9TP9 919 I ^ ^9J af9®9 C9TO 
Rt^w (Joo 99 *5^ 9t a!9 99 

ftfri? ^iftlCWH 9?9^ 99 ^rf9R9R 
9999R99 «Pi4t*ni 91^919 'O 

(^Pt 99 I gf?RI Sir{i*il«i9 ■^FW[ 
at9 I 9WT 9f^ jft 'S 

^9W99 ■^P'1^99 i959i9 : *^^9 
f9pRR 9Jt9f^ ^nsW9 
^99RI9 .oir-i.'0% o,W% 
o>% 0 . 08 % 0 .O(J% 

29®%V5ft (Electric Farnace): 

(Ji plii(.« 9195 99l^T!9 ^91 ^TC99 
ftC5R9 9f^ 9199^ 99, 

5 % 9W I ^ ^Rgj g tg ^ 

9WTW ^ ’*919^ C919^ W 9t69l 
919 I 99C99 g%C^ 9191^^ 

(Selected) ^ 

RpiW 9]99!9 ^91 W ^fl9^ 9^t99 5^9199 f9P99 C®^9^19 ^Hl(»'©^ 17191^ 'Q ^99® ^519 
fi|%r319?P 59 i-HIv© <£I9^ ^R5W '919199 9?^ 'e ?'^|'a 91^6919l9 I 

J99jl^ ftjPlPrs f^ ^19 ^ 919 I 991: 

^ I ^5n¥^9^jf^ g% (Direct Arc Electric Furnace) 

^ I 9C9t^ '59¥?9 ^j 1^ gft (ladrirect Arc Electric Furnace) 
o I ^aTC9*l*29qTf^ g% (Induction Arc Electric Furnace) 



1^ : S,^ i gl% 





8o 'a^lPHuln 

Iff! jft ♦tftv •a?lfttrTO ^'iTC® ftl I ^ 

jlii^rww? ft^CjW c^ •itw i jSw 

^1%il WCK4 fVl*IM <C<4*I ^K«f1 ^11^ I ^ff® 4?!® CTsfffUff ^W«(1W 

ffG! I ^ “^W ffW •ilftw tWff®W XC® Wfl 5ftirf ®nCT 4?*ff •iPl® ^ ^ 

^ffw c®ij® ^pm *Ri «wi%® ^ iw «’aw® #w aw ^ 

^sa^^wwffff^OTiiffSffw^RRffffffwawi twff®i®cffOTnffw®^-f^«T- 

®W®®tWff ff®T®WnaiCT^TOWl5|OT*f®3lT®5 I 

^ wPH g#?, ®wvijfli« »iw R®a*i •w Sjj^'iiw® t^n® ®wpr < 1 ^ 

®W1 ^1®^ W® I 

ffrtS!®® ffTOlPT *JJlWlft® ^ 

.o^^-o.oft o.cVd«W» o,t-c}r 0.®-®.^ 


’SjS! (Cradbte FniHAce) s 


ifIffftP OF 
®ff®ttOTr ^pfif uwRff 
'S^ I ®W 

ffl®Grff® ♦PtK^ ?®ft 

vPWr 

ffrtftlin® ®i^ OTR- 
ffJlTftft®!®, 
®jwwftiinr, ffi®ff, 
®®r «i^ *i®twi® 

^5ff ^ 5 ® ♦ttGT I ®wf, 
C®*! ®f ^iTtff ^®5lft 
ffWR I^W ®I®®® 

I 



siK^'Vy*' 

Burner 


f\m 


Ctierpe Chute 


— Woltar) Metal 
Metol WBlteiMtTep 


ft® i 8 8 IFPR*! jft 


3fPr*t 5% ®¥Rr I : 

^ I ftlF-Sl^n *PW5ft (Pit ^e) 

^ I v5-ltfl| Ul^H 1% (Stationary type) 



























'O I J% (Tilting type) 

W 6 -TS 1 ^ fftc® ^Wl? ^WTO «fWR ^at ay l C^IOT? •tiw *11^ 

^rwT ^ra OT 'Wft’itCT 5 ^ •ntl^ war ay OTrtiaa ^i«h 
’ naaiyTO^^w’^wia W«Wrt^RjH®yWiyy 1 

ifftaw yflw •iw ww ♦frttep at yro ^rnwwy Mt^owi ^ ftw yiw 

anr CatW uhft ^ ^ I ^Pid^Pt^ ^•iPGltltD «ift^CTa ^*11 ^ W»- 

jft yja^yy Pi's*! »i»iiX ^af ay 1 

ippR^r gft- *iJMwl*iaW, ‘ii^ iflila 

’(■Rrtiwi yi^ y^iwfa y^iw ya i ijPiya ^wrayaj ^^iwi ^ 
tflCT ^*ryiyTiCTa^ny^^)*Trcytyy I IWIS^-Ui^jliCT caw? ^aa^^Byiy^l'J^STTOy^ya 
y^nwf yiw iflyi ‘fl^ %ra yji^ ^ 5 ft^ ^aiwi? (IWB^ yjy^i ytw 1 
jfta yc*T ftprea cwai aiPraia^yy dia^ aNi? yi^cv awpr 

yaaaly^yy 1 

ft. 8 .- apfta^i {ft 8|y awy 1 yyi ? 

(^) 1 W^ftfty I 

rt)»iyiftBi^*i ifl 4 ^aac^yyy^i® 1 & CTCTRryc^yWH «iyy,^ya »awW>-l 5 ftyifffta»Taw 1 


flrfWftyTayy^jft- (RotuyFarnflce) •• 


wi y*f^ia yjift'fiyy iswft pnyr 
8y*nasR*ift yft-jfta (‘flaw 
iflc4*i) yftFispjf aWaw sna^ 
yi*ilR yy ^Pf ^OTia ‘fl? 

{ft (cafwft wtc^) 
ftwfta ^ai I <*ft yypw 

{Pr-y ftroi ‘flvft 
(PiPiftykjiy) yjTOPT ftf*ft (ftfldJ 
yw) wprta yy ypr iflw 
cyf5tftyfwiy^{ftypr 1 



bWftflW y < te |y (Additloiii to Caitins) s 


{!%- caw yPi^ yi 8 catro awyray asifty aw ca «ranaftly ®*IWH Paiwi ^ to 
wftftvTOvaia^Payaca I waft aty^TOta a tawf ftyiwyTO ‘sft atftaa a^nro 1 
‘flcay caft TO caftwftroasyraty laar: 


> I «n.«r5 (Oxydizing Agent) 

% j ftwftft^ ‘flC^ (Refining Agent) 




( m m 


^tr 


I (Essential Additiion) 

8 I (Deoxidizing Agent) 

(i) 'iCT^ (Oxydizing Agent) : 

(ot^ : gp|f5^, Hl?d3it^ ?«rtP?) ^ 

'olcnflt^ I CWl- ®|S|R 1%^’ ftSefPl 

*JM>7llP«T '^K '=Hl^l5H.^5I I ’iPl'® i>hl? i.»ikiu« 

WW'i, c^PW ^ ^e 

I 

■^n I i£i?j ^inww m fSinwi ^ OPtH^ ^i^^icen 

I 

(^ <44^5 (Refining Agent) : CT Rl«a 

tn«n? ^11 ®tHRi ’sn^ R^fi'o ^ ^ i cw, 

ijTf ^ ^ f5lP!<H ^JI*lfilRtl|i| 51?:^ ‘(?Ttf^’ 

•ftfSTfHT ♦fVQirm ^ ?*MI(.^i5 1%TOJ ♦Iftw C^lBl^HI ^ 

^ ^wii ^il*(P[f%ra QTlW ■nkhi Hf3*lk^ *0 C*JM ^<IT ^ I 

(va) '5r®yf*Mj^ ^ ^’’fWR (Essential Additiion) ■ OTOT 

.£1?^ ?i c£i?*ra “wi ^ wpn»w ?t ^«pf? 

I : 


(^) 1 %^ R-ik*<l ^ I 

(^) Qi® i'»R*s 'm 'srans 1%^ 1t»i ^ I 
(n) ^jidPiR^iwd m 

(^) njwPiiji^ i 

(®) c#« ^ ^Sgro? ^ ^ PiPi^i, 

>ij l » i CH l ^^ i ;i , ^ i>l^ i R?i l ii "ftn U TTf ^ i 


(^) ^5% 5f5?T ftw Hkw ^nw ^1^, PtPi^ Pi^iwi ^ I 

i j glftirf^), vP P TO ^ni ei^ c^ ^ ^ I 

(8) <qwH5 (Deoxidizing Agent) • I^RH ^- 

mm ^ TOfTTO* <iTC5f^ (^ fWw ^) m I ^ atfearm 

^ I R*tiw <ai« (^) 

^tPf 1t*T f5j*tiw 'iRit i 



(Accessories used in Pouring): 


C*t^ C^flTO «l»ilX «P9ln 'SF^j RR)jj ♦n^l ^ ^fWOT 

*fl^ C*FIT ^ I *ijk««i (Laddie) i C®J^ ’T^I^ ^ 

diiiRjt^rw <iMfi c*i to ^ ^ 

^ I ^srtrvcai ^«n?TO Pial5if^^ i 

i I ^ ^ (Hand or Shank Laddie) 

^ I <pl-TO^ (Bull Laddie) 

•0 I fa^ ^ TO®®! (Crane or Monorail Laddie) 

8 I (Lip Pouring Laddie) 

<r 1 15-<lB (Tea Pot Laddie) 

^ I ♦IK'5®! (Bottom stoppered Laddie) 

9p^ 5m^555T^ ;5|9| €jPfir5T ^ I 

^ I TJI^ TO OT TOI^-i£|? 1^ ^ ♦TIR 

(misrun) «fl^ 3 f 1? TOI i 

^ I iwi *1TTC^^R JjW! C^I®1 ^ 

TOl I ’HPr ^T^|7f ^l^nr ^TOT? ^CTO TO I 

8.8 TOT^ ^rft?5 g?T (Products of Cast Irion) : 

oaf- ^T^TOJiF? J 
uhl? 

- csnB??fir7??ra5‘fs1l^ i 
-OTT/0*ITOt/«tlfCl3 tpRloe i 

f*ra RR>?j 3^ t'»(5c« i 

-^TOTOTO??*t^^5f?[^ I 

TOt;^ I 

- RR>g ^ ^ TOTO (^4jCii^) uiTO ^ i 

# (AimW 

• TO uwiX ^ftrof >011 toTO I 
•(3it1%t.ftr®Fr CTO (Roll) 

- ^ ^JRTO (Rock Crushers) 

3Rra ^n?TO (Rock Crushers Liner) 

-TOftcTO ^ (Ball of Ball mill) 

-TOto (Liners) 

-OTOCITO ^ ^ TOIIRTOTO ^ I 





so 




«p1^(,*i5i '5)^ 

c*i $«.*n1w ■ 5 ?! 1 

o.^%-o.C% 

3T^, ^'o>|Pt 

o.i%lo.6% 


o.^%-0.8% 

’1||»I'|J, Btb Bhi li5B«i, '4|<IJW, P(»nai3 

0.8%-0.(J% 


0.tf%-O.’W% 

o.^(?%-o.S«% 

cnsfoww^, ^ift (TPifet c*ifiiwc5^ ^HTTTOiPr 

5JPIf? €!^ 1 

Tn^*^s®T, 1^, ?fiR ^n«, few, 

1 

o.S<?%-o.W% 

u'^rii.'ni'a felt feW, ^3 C^lfet ^1?, COT, 

fen? 1 

0>(?%-o.bC% 

^g^^l^few, fen? ( 3 ^ 1 


^1^, ftfe ^Ifel 5.«j|R 1 

i.S%-i.8% 

C?®l?, QT?’!^ 1OT, W^t ^ CSfe 1 


CH^, I5c«u, C^t 'atlaiRt 

^^Jifl»5q|u SUflS>| 'agjln I 

Sftt 


8.(^ Rtifl (Dhbin gush ion among DifTcreat types of Metals) • 


’iM!?rt*irf 


> 1 CT (Slf^ '»nTi«f aTffe^ 'i’l?. 

‘^^^snfe ^ fe*t 

?sf? ?1 ^<i^h “^C?, «k<p ^n?T?^ 

1 

> 1 fe»i? OT « ^ ^n?!? SweiT ^ ?T 
'oc?©ii^ ?i^c^ ‘TO! c? fes vr? 

?5?jT ^ ^?jp? ?t ?i^ ?w 1 

^ 1 ^ €i«fife ’snw? fep? 

g^ SI®« ^ ^ 1 

^ 1 iil ?I^ fe? ?3??!C?? tSHC^I^ 3?J 2|1^ 
^?1 ?I? 1 


o.oS% “ o.i^% 

o.oS%-o.i<?% .. 


o.i% - oA4%^T*T t- 
















'at(.*f}«,Wl'* «nj 

b 1 C^ ^l‘5u« C^!^ ‘ok^ 

OTkSfTB «fl^ ^ 1 

b 1 C? ^l'gi.« C^ ft^fTTR C^, 

■SIOTlWS *^1^ ^ 1 

•?. 1 (.•il^wl'^ *il^<i fiR>sj *iirii<p ^lhi«i i 

1 

^1 <rpr^wm ^ 

Ri 

1 (^IR^pre Vf^bRM^ 1 

vs 1 ^ifiWCTW 1 

8 1 (RI^T^ 511^®^5 C5lW5 ’Tfs 1 

8 1 C^TWT at^ C5tWli ««! «ft5^ ^n 1 

<t 1 ^ 'fllf 1 

1 <£|ftl 1 

'js 1 ii *fi^ ^ 

«fCT I 

^ 1 <£) C^lHl 

^ni 


* sncsi <<1^ «% CJJpBiliBra 'aiia'iWiI <3^- 
i l'S|||«lfJlR?ll>l 


^ 1 

(^ 11^ ^.8 3IR 
^ I PlC^W br>»in^ 

)» I 'SJpT 

I c^mi^5 caftm 

^>5 I pFf^ 

I Pr5 I 


8 I 09 

^ I ?nPfTf^ vAo 4rm 

br 1 

bo I I 

I 

b 81 ?T?c^ b^^.b m 


b I 

^ t ®<1? ^55? 

'S I C^ ^ 

8 I C^yR fiW? ^p? •HR? 

a I fiI<R 

^ I 

^ I 51^? 

br I 

<b I s|^R? 








>'5.1 ^?nRRZ'ofs(;« «J|p|*<H »n^ ^1? 

>\51 '^\w^*{ c*i c<Mwi jfei ^ i 

>8 I TiN? ^ C^ ? 

I nH5w< ^i^w ^ 

I ^ •I'a^^ii ^ 

>V' I 1^*1 

I •^feZFW 

^o I *Wi* (mM9 C^ W*! S’fOTflt? 

I ^ “Ri^ €i*jH ^♦fra (,<phI^? 

I t?Tii?ra wsfra ^ ^1? 

I ii5 ^inra^ Z'^%9 

^8 

I ?I??TI? ^ •TICT TW 

I c’wi? ctPr^ *11?^ l«I5t'® c^ ®*rCTT^? 

I (>fl«ti5i l«f3g'® 5'-ni« ^ 

Tf?f^ ^Rf : 

^v I <3»it.'® ^ ? 

I <T^ WS STO?I ^ ^ 

'^o I (.^^sfi'o <fl^ ^^i.'o ft C^W? ? 

|ft?#c*l1wi^ I 

I ^ 

r^5 I 

’OS I ^IRRR ^PPI? 'S ^t? 

i©(f I ^ ^WI?I ? 

’O’b I <01 ^ (i|RR*iii>i «7W8 I 

11^*! ^tjSa^f ^?t? 5gHr-|> 

I (?1? •P? c<rsh C5r5!^ ^ C^W? 

8o I ’S c^RIci'o 



8> I i 

8^ I *fr^ citPt^ oaf^Rnii-H i 

80 I ^STRRF I'ofii^flH ^ I 

88 11^5*1 ^ I 

8^ I ^Rlt 5^^ 'o|Pi<?| C^'fl I 

8^ I PDots 's|P{«p| 5t.?i*i ^ I 

8HI (?T^ 



(Vice) 


^3jTR| (Introduction) ? cafl>t»r WlW% ^ ^ ^5?pWi OT 

«JCTTW^ ^iWu-^sn^^ 2^ URIRI ^llt cWuW ^ ‘w’ Rf^l *It^ 2^ cu ^ 

^ I c^ ’6utc« cfiu ^l«f? ^ ^ i fSf^ PWfirt* 

wRR?. 151^ zj<P|« •Tslfl *n?*t 5|H(.>9 «!«,»! <;i<^^|9 UTf 

^ I ^ TOT ’ailU^lCHl I ^%5^U'3lWU €B1UT0^2 to^^ 

«j»(«il51 ’Wt ^ I 

Rf»a (Dliferent parte of Vico) s 

^rWIW ^oui¥ 

•dl^CTU I 

wk*il ^ 
wlvil ^kk«o ctPW 

Wf ^4TBf TO I 1^ 

^to^RT ^ 

I 

^ (^ 4*tiflw0 • 

^ ^1: 4i^ic^i4 

^nw ^ I ^ 

c5^ ^ C?1W ^ 

(Slide) : ^ 

TfUfj ^ I ^ 2f!W V ^ V ^ »*i»ih wW'i 

WW TOT 17®®'5'WI9^ UW^ ceiWBt 2^ f 

*i^ (Jaw) : ‘W' (Jaw) TOIT cuRrm toti ^ a>wj*4^lc< 4t<4ril TO mTO TO 
^ffW I Cbl5W ^ V I CW^TFf 'iflS? 4|W5M ^UW ^pT ^4t>lt4 ^*nW 

TO *3TO^ '’TW ^ TO TO ) V-1 TOTO^ITO TO ^ 1^ 

«lt^4 TOT V 16 ^ ^TC4 ( sl^c^ V16 uTO^T I eK®I4 *w’-^ ^fl4f5 

TOI V C?f6 'aip^k'il «tCT I V ir*7l^ ^'^k'sn 2^ Ito V Cflft X’^k^o* 2^ OTt 

^aois[TuraTO «nw j TOl^TOTO<^n^TOflu^ V C?|6 W^ft! TO51 

W-C?®5 t£l^TTt»Wf>I OTR TO6 TOWl TOT, TO^f^ C®a1%’RR 



1631 1 a.^ '^Hi*[i Rfij) 





4i>wj^w «i 

(Spindle) s P"ln»i ’ol5wii ^fflr ’¥fl ^ i 

■’wi I r^iw c^ifW cs|9 ftWt ^ I ^sw iw 

<S^ RRI FH«^ ^^ele ^et ?5 I 

'^^(tLindle) 8 f^lWCTf^I^OTI^WJro 04ldlC«ll XV IWT '5»!I5»r TO Hj^l^lTOra 
rtf flttnlfeWTOT^lH^^tw ^^RiiJefil ^w nftw i 

^ (Box-nut) : ffHI® fftf ^IW ^ ^JTf ftPit l ^ TOT5 

^(Bi fU¥ I I 

ow (Bum) s ’fWW^ rtWjf ^sft fjn i <fli ^ ftw fw (BRrte ’TW ’■iWf? 

TOT ^ftf «)Wf1?v^ce7i<^fiF^fnr i 

^.<0: rtl^Bt«| (ClniiificatiMi of Vice) t 

efftfB ^ GJPCT Bfl TO IW- 

(B) CfB Bit’T (Bench vice) 

(^ CfPR B|^ (Madiine vice) 

(fl) Bfrr (Umverul vice) 

(f) ^nB Bflrt (Hand vice) 

(n) ^invice) 

00 (Tool make’e vice) i 


d.S eJBllI ftfrt (Dfbremt ^e of Vice) : 


CP) ^ B|^ (Bench vice) t <to 
ffi> e TOIOT dJftwf 
TOB TO TOlf TO f5 TO, 
CTB B|^ TO TOT TOCfl 
TO rt B iCT TOBTO V ejlW 
TOTOllBfltCTOTOTOTO ^TW I 

TOWb CTO BfTOCB ^ TOt TO 
TOTO^TO 8 

(>) 

(^ Bfrt^JttP! 'oHf\ fl 
BftJT 

(e) TOBftf 
( 8 ) 

(«) 



Bb 2 B’BPf CTO ’eiV' 










Wrf ow ^1^ ^iwi 

▼WW W ^1 

^fwn ^«pR, SHt, 

^«jift ^iwa ^ ’^•ffihjf 
^iWv Wt^ m 

(Cnpeater’i 
viM) s ^ 

^ ^ I C^IQ '■IlMfl ^ 

CTli %^CTI% ^1 « iw 
4«» V ftM 
^k4CBiw^i ^ 
^ft’T *^nW^ cow <CT ifloi *fW 

ff<( (1^ vkft) s <<1C9 

¥tflf^Wf V WT wi 

^ ^H’!’ (St^ vie©) I 

sfli ft®i ipwT ^nn ^ W 

wft «w^w!¥ m (L^ w <ir 

^ 'q I iC? CVeV ^ ^Tl6^ 
irro ff^ tHI 

w V ft wtw »wft •Jf^ 

«, iflT v tR ofm 

'CTft ^WlflW ^ 

wtn'v^ 

^(kV( (Swtvcl vies) I 4^ 

0f4CV ft^ W 

^iftW ^IWW ^ Kf OPT 
(haM)-4|? ^ft ^WWT 
14CM4CH ^fk4 ^ftCQ 




ftfl I f,^ vftjf 


IMiIMMmI toMM 



R9 I 4.1»^tCvR|^ CW 4ftif 




or CTiOTi 

<lifl ^ 1^-*^ (t-alot) ^91 <ICT, 
(Pipe Tic«) t G^cm 9*Rr 

cw ftl%5 « wra ^ ’e 
«J*I> •lft*K¥ ^ HI miA 

^Ach V-ot ^Q^afw ^^rWrt IV- 

HW hi 4|4h1® ^ <I|EII H WW V 

16 Hl3rtR'® HI Rw 

HH ini ^16^ I 

Hic^ ‘w'-OT I Hr ‘If'-41 

H’lll^ HI HJRT HCTI IM 
♦ItHt Itl I HCflH tfo,M,>oo ’I >tfo 

*fwiim I 

O^lBchine vice) : 4IH 07 

^1^ ctRcti ciw/cBftoH Aw 

iffDftTB ‘414WC* ‘fliWW iCT 

14AirA*riW’4i^iHHi 

IW I •A, ^1^ T^HCH Id HV I 4V6 

<lAi fflPR Hri® ciPr I 

A!BAvf^ v|^ (Univerfftl vice) t lift 
Hfl HWI cJftw It dftwi 
HJlf ^THW TO ^ Il16c^ C7 C¥ldT CTOf 
IHW Hff •wCTl €rdW% CTO7 TOH 
'WIMTO I 

41 TO HAWWI mwitl « 

TOW ITW CT ^IWT IllttW *ltW 
H I Hft¥ TOJV It 
<T0I HWI HH Htitl Hr 416 RcH 
VlwrfltTOHI I 

(Hend vice) : KQI^IVH 46 
^1651 ilct Ill*f TO TOW TO TOf TO 
HI HITOUTO WC6ItIlf95^ CII^6W 




At: dXlPWtlAl 



I 6 I; 

















Hb- 


15r.1%, b<^0 fi.ft. W1 

Cflt-^ndT OT«[- ^W?r wft 

?55ft o|?,'i -^R«^lw^«p I «Ri.« ^ 

C?<W^OTI I 

^ I ^r«®! RPi® ^5jre 

’ol^-n (Pin vice) : ^ 'Sttt^ ^ <5JtCT?r 

1^ ^3rw<i ^?Rrt «}Wwfl 

?«jlRu ^ ^P? ^ftCTil 

wl«jk»! ^I<roi ’TOT ^F1?ftt, 

i 



^^r?*lf6 ‘^’-4RI ^TlW *n?W ^|aj5ij ^C5 I 

<JQ^ W w ^ 1 


5»r (Tool maker’s 

vice) J ^ ^ 5®! 

CsTO^ jpjlH ^ Hj|ol»ih SRWI 
^ «ft>T 

R4i'ol •9j<»^« TOI 

I 


Chuck Handle 



ffel : ».» f»R 


^*7 ^fl?W C*T-'«^15’5 <£1 i? 

^PlOf ^ I C^PIW 

^?w 

Of^ ^1^ wfUftsCT 

chPiwi 

^ ^ I ;i|? TsitJiW w 
511W o ‘iWMlW^'t 

^ I i£f5 4PTO ’©i?,^ ^PIW?W *9?* ^ SFI”^ o ^15 i ^ 

^Bpra ^c?I <p1^9«c,s* I 'ift fil^I? ©l5»i 5j5^a 3WI 

g^lwl ^C'9 ‘j?©1w *rt?^ ©5IW ^1 %* ^fS <W 'OTW I 

<t.B ^ o ^'PHIW^I (Care and Maintenace of Tice) : 

’aiXw^ o i3'*l»l«llW'tWit R*i?IOC^1 VW ^«JL^HftH : 



b I ’rtPt aPr <ij^^w5J *jhiw *^f5oh,?C^'?^ aHt© I 


Jaws 






^ GS^S I 

'& I ^•il«*n ?l^^f «?)S«,lfl ^?IT ^ I 

8 I RpR-i’ft WTl 1%C?I «Hgv» i 

C* 1155^ 'qfG<p1(i'a '^^^[51 ^ *3^ ?T??I? I 


^ l^(Vicc)^? 

^ I '=ik»ijw ^ 

O I «WH^ ^ ^ ^ ^ 

8 I CTO '«?jk<fg ^ RT? 

(t I CTO ' 8 |^>I(.<J» ^ ’TW 

\J 9 I ^ ^ 1 toI CTO ^tf^? 

H I CTO^lt?rC^fitTO^^^ 5 W^^'^TRl? 
b^ I C^ 

^ I '©l^tn ‘^’ ^ITC^? 

>o I *PfC^ ^RRj^^nC^TO’TI ^ 

I ^^fC 5 f CTO? 

I CTO? ^rat?fP? ‘^' ^ 

I ?Rri? * twf^ CTO? «it 5 ? ^r 
^8 I C*Rf # 1 ? 

>>!? I ^ cronu ? 

ib^ I ^ 5 lfw ^ S«,^lhW ^8 ’TSO? CTO^ CTO? ^TTOi? TO? 
I ^!?(.>l5! ^^TRT^'J'rtT 


'’Rf^STSS 

^o I <1*1 c'i cTORr ? 

I TO! TO? 

I TOfTOTTO? 

^'O I CTO TOC^ *#( C^TTOl ? 



I ^ '4 

I fV5|4 CW ’ol5^ «pk<p 
I Rf^jj ^<C*^ ^ (^? 

I 'ol^^ <pk<p'^CT? 

I (?\^ v»l?(^$i ^ '6 C^? 

>00 I ’4>i'5c^ii c^ ^ <j«ic\& #t c^ ? 

'Si I ■#!■? 

'0^^ I irf?pra ^>JRW ^ 

'M I 'STO? ^ c^i^ira ? 

'08 I C5lft5? ^S\9p\ ^CT? 

W I 'ol^'^ ?5^ 2pR? "6 ^ 
v!)>b I ^i?c>w #t 

I <pk«?« 

'tfV IJ®! csi^pf cwra ^ 

vDJ^ I ^»i{,'o CTWni ? fiPFRrc^ cWe I 

8o I ‘ST?^ »iHc<f ^ ^IH I 

Si I 'oRt'151 ^ 4c^ Rf5>^ ^(*t 1 p1V» ^ I 

Si, I ^pk-^vla 'oR^n ^Hi.«^ ^ C®r®i I 

S'© IC®?^ ^l?WiJ ^sr^ifreft C^W I 

S 81 ^?rw ^1%^ *h^l¥ ^ I 



S'b I 'oRc^a #t 


8^ I CSlpR^R’f^k^^^? C4jp1*i «Rc.^?i 3:|<p|st«n I 

8\r I ^ I 

8^ I ^j?5T OT®n? <ij<»^« 

<^o I Jsf ^1?5T-J? W? ^ #t? ^ C^Wm #f <?jq^'o ^ I 

(?i I «Rl'15j ^ 'S a'^*tk«i'>p*i ^ I 



(Layout and Marking) 


(Layout and Marking): 

^1^ ^ ^iira ^ ^ ^ ®'lI3'9k’l (Drawing) OTt 

C5^ ^ fro I ^ CWf ^ (Laying out) ^ C®l- 

(Lay-out) I <1^ ^f®pS '*il^lW ^?n? ^ C^ICT 

tfHC^ ^ stl^ ^S3f^ T5| CHICHI ^ ’l^t? ^ ^l«flWd 

ffea^ 5*-®^ T9RI TO! (7WI 

firon^ 1^ I iifw ^ fii«rc^ ^ ^:s?t 

'ail4lii ^ ^nC4 ^ I d3W5^J, 41^ 4414 ^ 

5^15«k’l w'il (Drawing) ^TJpFTCit ca^ OT?, GT'GTnt «l*1lPi(,^ 

(Marking off) ^ (Laying out) i oPiNo«k^ C4^ hIW*;* 

«fW I 


^ ^la’i A (Layout and Marking Tools) j 


i 11^ JF^ (Steel Rule), 

^ I ^JI^IRT (Hammer), 

•9 I ^ ^TNa (Dot Punch), 

8 I ®4-^*fW8 (Prick Punch), 

^ I (Divider), 

^ I CW (Bevel Gauge), 

H I ^ilw ctft (Angle Plate), 

\r I ^TTOFT CW (Surface Gauge) 


^ I (Sciibei), 

>o I 4JlPi^W (Calliper), 

I Sfesrara (Trysquarc), 

1 c^nrni (Combination Square), 
I 5J?? C^ (Height Gauge), 

^8 I #t-5l4 (Vec-Block), 

I (Clamp) I 


R*ira tJlfi-p ^ ^ (Hand Tools) 41 iI5a<H<p 4S (Measuring Tools) I&I^'® 441 

414 I 


4. csf-^^lW 41 44HR4 414414 (Uses of Layout and Marking Tools) : 

R>«|?,\eii^ (Divider) : 

7RF 5'^lgvs<j «fT (Leg) l4f^ ‘5415 4% elOT^SfH 41 I ^ 

^154 ifl4 fifW If, 4l5 41 4Rn ‘544^1^ 4?5^ 441 ^ 41^^ 44^? 4T ^154 
44-C4Pf 44T 414 I ^ ^154 ^ C44 ^ ^TO4T 41^4 i 










Hl5»iH I 

'S. 1 

8. GW’S ^ ^ R W 

'^Wl 

C4 S l^H : tpiPrg t%=r gW?r- 

^pf TOT^ (Firm joint Divi<ter) 

^ (Spring Divider) 

\5. f&stWff (Extension Divider) ^ 

mrw fBa ^ OrtiWl Wl • 



4IOT I5tWE ^ ^ •iig'Efl GrfS^tfr C^C5 

^f^pSff^ •ifiPlT^tfRPT? CTO5 «fl1ST ^ l « ^Q^'61W d3?^I?t^ft*t I 

(?1W1I '5^ >\X'^'4, TfWWW ^b]*\ ?l «IW1 I 

(^) J ^ “RTCT? 5 *ik»ii 1 ^ 

«I^|I5« ^ ^«ce 'ajhqlca^i €|«il®r*< RI •II^IV® Pwa’I’TOT 

60TI 'iJCT'on ^ ^iT*f f^inrt 45t i 

(•^ tSIWi^H : ‘flit R ^ 4»lkHl ^ I 

li^RWW ^ Gft I 

(?) ftW?TORt 5rt W« m Tflht ?«5?M^CT? C^ W? (W ‘fl?^ 1? ^at<K *fGrt> 
^r5c^^[?R I ?fsiR^ ftft, wr^ ^40 ft,1?. I 


ftOf ^ 
*Wl% : C? 

?rwr5 ?!:? 

fiR 

<3^ 'Wt 

?f5*nft 1589T ^ C???F 
?M 1^ 

‘fl?s|? OR 




?3ft^ 


ife: '^>,8 







cwiwi ‘flw^pra uH’iISpfr '^iw 'iw 1 ^ \ 

>, fl6®r ^ w?? ^ ^rc® 'iRi •rt» wf^TOff 

I 

vp. Tiw 

^>1tlWl«1«W c^t^ 


8. C»19^014 
’«llF ^Wl?l ®5U ^WSI 
cs^ (Fine oil) 
<W4HI ^ j 

ftSf OTW 

^55® «?«t'® I 



I 


&tC^ (Trammel): 

?t ^JCT? ^ 'sit^rs «'s|t*f c^wi? ^ 13|fi?i»w %sr 

<pHh (Beam Compass)^ i 5 m»i *^1^ 5'MI« ^ ♦ft (Leg) 'S^ i 

♦fi 4 TTO (Pdnis) wiOT ‘fl ♦rfwrr Rini^iw Wi ’jft am 

(Tram) ?JM fto ^ i!Wt ^ ( *!T (Leg) ^(65 <?f!wr ^ ^ 

■^W *55^ ^rror i OTWr ^r(^ (Divide point) ^sil? •Tt-C^ «pj|R^|4 

•rert (Callipers Point) ^ ^ i «(i5^?j *IT-^ «iwlw*i*<(.'»l ^ w^M ’^tCT «fl^ 

I 


^RwH*i ^ (Combination set) \ 

'q^'^ ▼ifiiiHs* I <q>liHh1 « CST'qli^ « W8f ^ 

'^r I c^ (^) oro ti^), (’^o a®, (^ c»f^ ot!s^Q^) eiSt^ ^ i?j^ 

’HTTOT ’If^ I ^ elstCa qHalC C®CT ^ I caW ®*ra CT C^ 

a,i»i^. "^RT 14*1115 *Tfllt*fi ^ afOT8F? t?t C^ Ip qhai 

I 


^ ore (Blade) ? ISJ^r iWe ^ *!tW i w9il ^ ?S*C^ nMlft’® 

[ qfivi"H c^d5?j f4*tt6 ^ GJC®? fef ^ri1c*tI I eRainre^ ct 




\rS 


'5[rc*f ^ I ■PU^ ^??R TT?!^ ^C®? ’t^RW Mftsill^ 

^ C^ cm ^ Wi I 

H) ^fj|« (Square Head) : C5^ ^Rn JT^ ^ffltRra ^?IT TO l 'TO!? 

Stt^-C9 T?!^ TO5RI til? TOCT 8(?'^ CW TOC^ ^ i 8C° OTt®t CW T5HW Tft?t I 

C^^fS? ’TtW C?l® (TOS**( (Spirit Level) ^ ^ ^- 

^5tl^ 1^ ^ WW TO I 

^) c’RPi? c?W (Centre Head): C^ C^'ICT PlPl%?TO ^1? TO^ c^^la C 5 !S TO^ 

?? I TOI? ?¥|6W (71^1? w«5; TOTO^t TOt ^ I 

[^nj GWI 5l?t ^ (.*)tC*1l R'*!^ ’RM? TOI, tfl tj ?g? I 


^) Wfilit (Protractor) j ^srt^^TO TOfe «l(.Biw TO a|ft TO*^ o®1%5l 

1^0® feSt ^tl’llIi'P I TOlOT OT^®T TOT TO l Wl? 

^ T?l^ ^ TOt? TOJ ’flW til?5f& PaRD cnu^^rO I 

c^rtW : toto c^ ^iftTO-^ifrog to tototo 'sjft^i cot ^riPtni 

TO^f? TO5I ^R?TO TOU5 TO I (?Tt5? ^RTO <5J^1'® TOT 

C«WWI TOTO TOT TO? ?! I ?TO TOT? I 

5ft to!? (Try Sqnare) : 

?T?^ ^5*1% 4J^?!?f%J TO ?C?T 5ft TOT? TOTTO I TOOT ^ 

<1?**1? iw 1%Sf CTO? TO? ?tW TOC^ 5ft TOI? ?J?TO ?? I CTO! TOOT^ 

Sa TOT? ftc? 'l9!*^l TO! ?1? I Bft TOt? ^ ?TOsra TO S 


(^) ftc?ft5ft TOI? (Solid Try Square) 

(?) R?aHwl?J 5ft TOI? (Adjustable Tiy Squre) 

®TO eiTO Sft TOtrft (S^ (Blade) ^ (Stock)-*a? TO?C? I (S^ t?.f&. 

?T tf^CS TOIIIto TOT TO?^ I 


^) f^C?E 5ft TOI? s ?!? *« CiTS Hn-Hfl 1?C®C5? ^kk«i) ?TftTO? ^ffl??i TOf I <^1^3 QRTO 

??^TOOTTft TO?51 

?) f^?«?C ? R» 5ft TO!? : ^ 8 STS ^ TO?s I TO? 

5|i?ra (SCOT TOiro TOCTO «C?!OTTO®! ?rfOT! ?T ?sTO5? ?1? I 5ft TOI? 

?T?5I? 4?Cr| ^ 'O Sto WI? ?1? tot TO! Rt^ TO?? CJTO RPft 5ft TOI? 

?T^!C?? «(C?ITO TO ^ I 

Sft TOI? ftc??nf?W?CTOTi&o®?5?C?1^^lllTOTOT: 

tfft <ifTTO? TOI ewe? ?rf ?«l^? ‘a?5 TO»^? "^^5 TOte?? "^rtyijf toc® to? i C3®f5 

TOC? I ?ft ?!^ TO?? CW to, '»kc»i CjTS R^a TO^? TO? 
ftw TOe? I ?ft OT?T^ (TO! TO, ®e? C?T?n to? *^0® toR I C?Rf ?! TO TOTO I OT? 





\f<t 

T^?nr Sft 

*?»«(.’« ^1^1^ ^o®-C^ ^?TO5 I 

3l^ ^TO>? %*Wil C^Mn>l4 ^ <ll«WlCl ^ I ^ ^ "TO ^ (Burr Slot) CT 

*fI^<RW a^Hc® Ti? C^RIU ^nsf^ ^ T’W (^IWt ^R|t^*ft ^ ^ i 

WT ^ 4*lfi«lc»W W5»!W (Flatness) W t 

^ ^nr«55j ftnfl ^ «tH05 fft^ ^iWil C?^ ^JWB? 

^ »TO ^ CT, ^5»IRI %?I %lt I ^ ^ffC5f ^ CTW ^ CT 

•ji 

I ♦ra 

^rsik 

^1 

♦p?ra ii^^^iw 
Sit ftw 

I 

ftci Sit 

1tw •irj'^JWRi 

♦ift^ c^Ptrcq^ : 

Sit OTW*?ftw sSit ^?nwii wRi «I^vftwij c^w?i 'aiH jw'" 

^*lTOl^*Tt ^ •W ^ HSI*^! ^I5 ct OTH «<ptfli €rc?ft^ I ^ «J'llP;v9 ^ -^31 *^1 

^ : 

^ I *il^l5j (Master Square) •ItW^5RJ Jit ^WH^’^l ?1? i 

^ I C^•'S^ ^Wc«o fij(PiR« *j5’ok^ h51^i ^ t 

'^) fiWCT ^4lc^ Cft^ ^ »nPtW CT Sit ■^51^ (7TW *lfl^ ■^?fC^ ^ ^ 3C^iBc4 

CStiJ? *lrt^5|W C5C*I ^ CiROT R>»iH) Wt^ 1t55 CWI tRC® ^ I ♦TO ^ 

Sit *111? C5C*t Gl^ ^R’® RPivfl «^lra^l5 CWl Ijhc.'s 

^ I ^ ^hroW ftw ^ItW Sit TfOTf ^^IC*R1 ^ IMt (^ 

’TO^)^5Kt I 

t) «iHiPit'o Sit «Q^ 5|!^W5? csd^i R>*iisi ftOT ftan^^nttSit 

ftffiGT 1^ *R?i c*ra!^ I 

®t '^WOTT ^ s Sit i GH OT 

C^ 0^ «ihl« ^ ^ *1W ^ ?W Wto I Sit ■^«li> 1^ 






CTO ^ I Piw5 Si? Tin? CT^ C3^ 'S ?fC^ C^lWl IRSi? 

TOT ?T*ft ®f&T I 

^6,8 (?T-T!W 'e Tl1¥?.TOfN ?T«rWTO (Maintenaoce of Layout and Marking Tools): 

i. c5%i cs®? ?ifTOn ?^5nl^ Tcs «iin i 

ctnS? c^^T? c? cn? cro t^?? cron ^8 sn? ^ ®Tf? cro i 
<. ^-TO ^ifiW? ?W €f^?nT»T I C? <5«ICg<p 

?t?t ?!C? TI? ‘iRt '©'lonHO ?Tn 5fD« | 

*&. •nlflW'H CTO* ^ITO ‘3FI?f%^ SR5’ <iR TI??I? ?l?r C?C^ CTO? *??? 

fS?s TO5IC? TO I TTO5 fScZI? '31^ ‘^ifCTO ClW’-«fl? ’TW 1?ftU5 

TO*t I 

8. *^TOCTO CTO*, #I??R T(^ CTO TO ?I?I C^IWI TO 4^ CTO t>W5 ?C^, 

^Si ?fc^ 1 St to^ic? i8?^ ^ic? ^ ?ra tiw c^^ 

croSRT^f&T I 

cn^ CTO ?T 1?^C^ TO® froi *T®f? TOt? CTO ?! I?’? ?TOt ?I^?lft ??llpC? 

TK? %5n TO CTO TT?**tTT I 

'b. ‘?lf¥t TOl? ?TO CTO ?C? C?W, ‘OC^ CTO?lCiR TO?!? TO? CTO? ?C? <fl? ?T ?! 
?T? ?W? %?? TIT Tf?g T?! 5f&« I 




^ I #I?^IW? ?TO <t? 

^ I TO CSISCT? ^?? TlWt ?5?C^ TO! ??^ ^ ?TO ?RC^ TO? 

I TO^?I?^TO? 

8 I SlC^n TTO TO ^? 

<? I C^lS ^ ^ T01^ 


’PtNWfiRf: 

1 C?-'TOS ?8TC® #! C?i?l5? 

^ I TO C?-?nW TO!? TOT ?T ?! ??. CTO ?I??J? ?5?! TO? 
b' I c?-«ii5p TOt? ^l&n? 5?c??T ot ^T? I 
I ^-'q|5U TOI? TOT ?!?!??« ^ ^ C??f!f^ 5^ ?T?TO ??? 
io I SlC?^ ^ ?nC5r ?!??!? TOI TO ? 
bb I ?l?C?l®T^I?^TOl??f^^?»!t^?T??l?TO!TO? 





hrH 

i*a I RR*fl i 

>8 I ^ Sft c^Rn^ ^ 
i<t I <^Rw*ih otJDii 1?f%g ^ cw i 

I C^fWOTI C*l-''!(1*Sl; ^ffSRTf 41^M ^ TO TO i 
I ^-’oiiJJJ^i '3)h«i5*? •IRT ?C^ TO i 

I (wi^^ ^4^1 TO I 

i<fr I ffeZR^SirsjtTO 'TOTO TO I 

I ftaPRft1%5 l&'i^l^VblWiI TOTO '9 «k«1ltKJ| TO I 
I ffefl5f^3T^ (3nTOTOTOTO^^WTO I 
I fp2R^ <pR(.*iH*i 1^1%3 TO I 

I c^-wRSi5«TO I 



<pR®n (File) 


^.0 (Introduction) s 

oR« 'shifl I *fiSj] «fl^snpRr ■^ui^ 5^ ^ t 

TO i c * ra ^ ^ vyiffic^ ^siri? 

^ I ^IWT >i<ICWy ‘fl^ ^C®n I C^ 

cwtl^ ‘ii?< «i«rcs« tpi^t Pw5 ^ I 

2^ '9 ^^R’TIOTI 5TRTC^ '«Hw*i<p 1^ ^ I ^ 1^ ^ J^T 

I *fRt*ii3 ^^rfrotci ^ «fw Kiwii 

?f ^ ^ I ^S?l?C®ra ^?t, I 

*il'onPi<i ^ ^ ^ ^ I 

^.i^W?5(File) i 

«pR« 1C-5» ^ ^ (3l1% W I ■*Pl?^ i£R&2l^ I C5l% 1^ *JTf ^ ^'ic*1<l ^ 

' 0 ^ 0 ^ ^<nn «RI R(»*l«i 5*1^^nflt I $*** 11 ^ (Hardend TcndI Steel) 

fro ^n?5T 2^ ^ I ’RH ^ 

(Multiple) '^ffk 5®f ^ I ^ wrfrw ^mm sfwra (Edge) ^ cm 

??ra? (Diagonal) ®fl2^ i *^1^ «fT¥ i dlP^ ^ 

^it»f <]<3R4 4aw*i ^Rra ^?rT i ftrw a?i?n^St^ 5TO i 'Siir#*f^ ^fwi 

^PRWn? W’tl «7J OTOT "mSf 'll? l 

«fi?(,«i5i sivt^ ^ I iii^Ci« *?iii ?i ?fS ^n? '0^*1 >5 ifl ^ IK I IK Ri'!>(,»ifl w,^ 

li^lOT ^tK^ I ^Ffe®T? ^n^nR? (point) fiwp (Face) ^fW?l (n«pi,<p ure? 
(Edge) ^ 1 1K-^? ^ ^ (Ileel) i 

«pi?(;»i?i wl^J’OOT ^If^lt.'^lhh ^ra I i >0^ Rift RTS 

RHT^nPi fRCRR ^ ^‘Rif? ^an^rsnffe ^ ^i5t «ir5cr rhB i wi ^ ^pRti 

froi C^ ’IRrH'-R RTltWwPU^ ’R^IRRFI ^ Rtn I Pn»9T»i ^ nk«u Rllt (Edge) RIW 
^e'-b*^ f%5t ^f5l «ITC^ I ^n? ^5RR «tt^ UI^RIR Ho-b^o f%Sl, ^RI Rll? 8o-8^ 

OT<I I ^ Tf5 (Rasp cut) Rl^ ftPft ‘ilR* 4W!I i <0 RRJWTI 

^ ^ 23ft, #13^^ 1^ « nwi1% RlftR33l^ ^ I 

^13 (Rough), C^Pf (Course), (Bastard), ft%?IPl C^T^ (Medium course), CRC33 

^ (Second cut), (Smooth cut) ^ C33 Tpi (Dead smoo± cut) ?3;|R 

^ I CT 3ltCR^ «13 CRpBfifSm Rl €|f3 tf^C3 ^ '^itR ^ 

(Tsiffir (Course) RTO? Rt.^ (Rft ^l ftft (Fine) ^ i CRl® RI3 ftit R13 (Rpf 

*l%R*Rg ^ C^ ‘^iftRW^ ^ 3i|nil«H CR^ CRf^I RfC3? 




(Course teeth) ^ i *frf WT 3W, '<|3®|^ 

^fWT ^ I **1^ 'e C^C4^ ^ll>, T(*f ^1®, Tpt 

I 

PlW*i Itot v[5»i iRT ^ ^■^•nlirl ftOT*f 

^ ^ W ^ 1 

«ffil^ (Differeirt parte ofFfle): 

1 C5^ 15rf& ‘^5^®I ^trcs? I 

CT^- 

(^) ^ tK “"t"-^ 

(Heel) 

(^)^?I^C^(Face) 

(’f) R»*ihl ?t ‘fiW 
(Edge) 

(Point or tip) 

(Hand) ’6 l ^f?t ^ i 

«a ^spi?s?T? •tisT wf ’PW ^ t 

^te»nr (dRR'*uh (CiassUicatlon of File) ? ft1%g I^tort 1%^ TO ^Fft»TC^ 
cSPIRhjw ^^11 TO ^ 

^ TOft- 

(Shapes of Files) j 

^n^OTlT ^ C<*t C^ (Cross Section) C^ l W^f^ 



Wooden handle 


Heel ^ Face 
ftSJ i r ^t5*i 


(i) fw (Mill) (^ Tip? (Flat) (O) ^ (Hand) (8) OHllar) 

(4) 'TO? (Square) (^) ?T^ (Round) (^) % TO? (Three Square) ?t SRpTW 
(Triangular) (V) ?I®® (Half Round) (Is) dFK^ (Crochet) ?T 4f&ra 

(Cotter) (5o) (Chossing) (») TOfit (Wardii^) ^Mw5 

(Barrette) « (>«) (Knife) \ 

(?) ^ftwa (Grades of FQes) : 

«rt% c?Wi®T? ?I eff% ^Rs '&fC^ <? ?i3wJ? ^IT (Cuttmg Points) ?tt^, 'f? ^?n 
q1?T ^ (Gr^le) Ml's ^ i ^ 9fj^«|>a ^ elTO ?? ?T spsrRpiTC? (^) 

(Rou^) (^ (Bastard) («) C’ftTO ^ (Second Cut) (8) T? (Smooth) « (^) CTO 
■*?? (Dead Smooth) i 





filf% ^ sS^ n\Q 9 Si ^ csflSt ^ (Coarse) 

155 «!R^ C*r ^ ’IW C*l 1 ^ *ltW ^aw ^ ^ ftrl^ (Fine) "^JTI CSiflST ftl^ 

C^ -nHa ^ I CT &h*il ^ 55 ^ ■*^ ^«i]«r*i ^(T^ OT C^?ai 

CSlfBT (Coarse) 11^ ¥fXc^^ I5f«sj W ^•(«li8t ntu«<i 


] car® (W 

«(Rr ^.ft. C® ifK®? W 


?W (Rou^) 

tr 

CTPT ♦iftw «fl^TO W?t 

^1 

<?!-5|‘e^( Bastard) 

h-bo 

^Fu 1 

(Second Cut) 


TWBM^^OTf'apCl 

TP ( Smoofti) 

510-^18 

^ TO ^'H&8f»lC-8 
WT 1 

C®® (Etead Smooth) 

^^-80 

T?RlW 8RI1 


(n)^(Cut) ! File Cuts 

CT^W ^ ^coa *ii^t*i vRot* WS ^5T ^ 

^F#c»ni ^ ^ I ^ ®WT?r 

^Ffe»w i^iwcnr mm9 ♦umi* i w to ^ 

^ ^ ^ ui^ TO c^HffRro ^ 

(i) (Single Cut File) : 

CT S^Q'SId^i c^Rl> 

^ ■^jr Piw^i I ^rra 

C^N^ fotw^is; W I 

PlLW ^ ^nft *^^5Rr I 

l^rcafST W!C^ ^silf^ TOf < 3 ?^® 

1^ Iri® 1%St C¥M I ^ *1115 

C¥C5 W WT 'S^ I ’TO? -WST ¥T%W ^ I'al^t^o’O URJ 

(^ TO^^ft»r (Double Cut File) ? 

c*r ’¥i5c*i^ %*iI5‘'6TW ^ 1^ ww ^ ^ ^fiw 'mH»i i 

•^Iws Ho "feft 0 ^ Vo ftfit C^TW ^r®i? 80 C*R^ 8i? 1 ^ C^IW 

C^*tll 5^^ ^P?n "W I ^ ^ 'A*roi^ ^®s'o| i«)H ^ I CTO^ w? 



Single Double Rasp Cuived 
1W : H.'© : 
































<^o-lyo lOTW ^ ^ ^^ I 

Rw WCT^ Rw 8o-§^ C^W ^ ^ISI tflW ^ 

fjil^l'AW ^sfljf I ij^CT I <1 RP|8 ^f?7nr ^F!TO 

I ft¥ ^r5«w ^ ^ ^ i 

CO^(®rcfttll) 5 «F CTOf I C^“ 

(>) ^ (Blunt) c^ ^ W -at* 

(k) cWlf (Taper) 'W^ s C^ ^Iwa ^W^OT? appf w ’iWa ef^ sppt 

I cdFl w 'otfi’olc’l ^nc4ifl «(F «iRs-'5’5lflkH ^ 

i3Ppr^?FFj Hi'®»ii I 

(H) <iiw (Safe Edge) : 

CT ^W ^ifiT c’l^ kW ^l5,*i I yji® c*niBr c^ 

•flW «^ws ^ I ffjfl? «f]t*it^ ^tt*l (Hand File) ^*ft ^ i ^ ^ J>o 

ftit CT*T*f fiPfs lii^* 'c^(.«p 'si'a?u Riw ^HT *®»iri5w ^ctwf la^ ^s^ct? 

"wit^ 1 c? •ii4I5c 4 ?r«CT ^ ^flw ♦rifw (<^ w^a?) caw 

^iHls I 

(^ (Length) t 
Wt Wca* StKot ^ Iww ^PfJ 
w W ♦fteat ^ '^1^ *?l?,c*w 
^ 5rti ^ ^ c^ 

ft.flf. apw ais ^oo fifjir. c^CT 
8(ro 1?t.1Sf. ^ I issre, 

lipn* OT ipfrt? ^3*nw I 

&f<T ‘W t'T^ 

irSr^Wf 1 

1a% 

’^as [ W*F :- 

(i)lFl®^1^ (Flat file) 

(0 W (Hand fUe) 

(«) t^ltil^ (Square file) 

(8) ^1®^ (Round file) 

(e) a?* ?t®® (Half round file) 

(h)5l?,^l« (Triai^ular file) 


(fr) MtM the 


l£)Sq>aR> IH6 


14 ) frun^irxie 


(ftKnui4f»i« 


(AMtUfife. 


U)r4««dteEU. 




D 

□ 

D 

□ 

1> 

o 

D 

A 

0 

0 

o 


ffe : i R1%?| 




file) 

(lr)f^^Tt9r (Pillar file) 

(56) 5Tl?iF (Knife file) 

(>o) (Wording file) 

(>i) 9m (Niddle file) 

(i^ C®^-^ (Dead-naught file) 

(>«) <?P*1 (Rasp file) 

JffS (Flat file) : I fn^5| 3F5j*f (taper) 

RPl^ (edge) Pit^ RPl^ I ^pfCTT <i 

^ I JPl? ^Pl?^ ■*5«l ^ l 

^RWRRI >^116 I 

Tf?*r (Hand file) j IFf^ i efW^ (©dge) 'Q irt (Blunt) 

ertrw't IWT ^ i 

c^WTO (Square file) ? TfePT? sn^cbfeH ♦HT'ft #1^ ^TCT i 

C^Rira ^ iT^ 5^ ^ e C’T^TO (jsTC®? 

•TTC^ I C^.ft. C®l^ do C^.ft. *Ttf^ I ?^fW? ^ ffes 

^r<^M ^ w ^ 4^ TTO cTRtra ^ ipt i 

itW® ?1?»1 (Round file) = on*i l ^R stfCE^ 1^Plt 4? ^ (tip) aF^Pl w 

(Fine) l ^ l‘tt,4)i3 ?T®^ Cifl? (J5?^ (Rat tail) ^ ^ i >d ^.ft. d 

Tf5, TP in®® 'SO C^. ^ ^ I C*IWW9 fl3 «C9fet 

iRi^R f%5^ C’TW^H? I ?t®® ^o C^.ft. 

C«fC^ 8o C^T.ft. 5T^ ^ «tl^ I 

nw inS® Titn (Half round file) j 4^TM ’WCT (flat), ^ ^TH 

(Convex) C’fMW? i ?t®® •^TO CMI? wprt® RPi^ i Wl® iPfB i 

>d C^.t^. 4? Pitwr^ RPl? I C^tPTWlI ^T®f <fl?Pi^ 

ffirqpW (Triangular file) : 4t ^-C^T?I? (Three square) ^ ^ i 

Qi^orifl^ ftp# 4? ^<nT«l® ftrew ^ i c^ 

^P#5T <P5lW?J ^1® *^ra «puc« 4^t 'of-epuSlq CWt (Angle) ^ift^lU I C5^ (tape), 

(Cotter) t^snft tniCT STTprm ipftn ftw i 4? ^o-so (Tr.ft. 

^ I 

ft^ (Mill file) 1 ftp# IF# ’irra c'tm^ 4 ? 

^ ^ I 4?^ in# 1 ^ ^p6n^ ^ ^ft^??*t cvea 



^ I ^ (Draw-filing)-^ ^ 

c’l.ft. «o ^.flr. I 

(Pillar fUe) • ^ITO i ^fl^T irt CT, ^ «3-b«l ^ 

« c#f I ciit HI'sRD^ (Safe edge) l c«CT «o CT.ISr. 

fipi* ^ ^ ^'s«^ 

(Knife file) s ‘®^ fiPl^ <fl^ ®IW CStBl 

apspf^^^W? €l!OTfe*lCf I io 1Wt CTWl^Plt ^ I Pl^lWi 

t3l«^ ^ “^l;, '5® ^W 'ai«yqi3|*| 

cw ’►<1 -MC'i Hilv ftw? S*it^ 1 ’W? CT.ft «c^«o OT.ft. ^ 1 

(Wording fQc) • *rWT ‘O WT ^ ftWt ®m«W W^Pt 

I &lf2fl •a? <flV^ I 


(NHileflle ): «fl5*i c^i® ciR^*7l^ i i 

^ c*r5PJ^, w **Tw i ’rt^*liwtT 

l ftftg Ir1ft <?(f> ^PW *^1^ ♦fWft 

^ I n.® Pl.ft. CT.fi. I 


CTO-**!? (Dead-nanglit file) j Wl^ fecs^^ (\^en) ’ffW HBB« i ’Fl^fR^ 

wst\ 

z 


^ 1 

rtwifl^ « 

Pitor»i ^f5 RPl^ 1 Jra 
^R«i] ^ W, 

<iM^iW5i *n^ >111^ ’4nl3c4 ♦fcy’^rr 


I 


pnwwmn**^***^*********** 


1&S3: «l.lr 



^ (Lead) C^l^ (Babbit metal), ^UPlfil%l^ (Alumitnim) ’IW *nf ^ 


<?M (Rasp file) : 

OT ^ ^ ^ilRwB 
^l?*i (Cabivet file) ^ 
nlwti^i ^ifP, ^53^ "S 
^tir^R I Hl«WI 

Fwipiiy*^ ^n? ^ ^ 





ffiar: H.b 2 

^n? ^14111 ^*ii, ’wi ^ 


H.8 (Uses of Files) : 

^ erc^rsR 1 «1^ ^^5*# sff 

^WC*'! ’ifl^ "O ^ I <ilZ® <fl^ (.•il^p^H I ^CJ 

OTt «CTiaR ) 



^8 


cjj4iIh«o 


(>) (Selecting proper filies) 

(^) (Methods of filling) 

(4) (Draw filling) 

yf8 (Flat Flic) ? ^ ^3?^ ?PP 

41^55 ffJl® ''PT?*I ^ I ^ PTl® ^l?*t ^ I 

(Hand File) : >IMC4!«i 

^Fl?^ ^ I '® 51 g<p 

13}*1 (Mil File) J ^ ^ S 

i£J^ <3iS«I'9 ^ I '«l^ls?l ifl I 

Rnifl ^55^ (Filer File) ^ 'sC «pI?Ri^ <p5ic'® f^l^ 

^l8l? (Cutter File) s ^FilTt^ *tRr C*f6^, %ff5 CWW? 

4?n, 09®c«$i (3f*f ^ I 

(Half round file) ^ C’fl^TPFlil ^ 4!?Ptl «3ws, aj*c« 45lW 

(Round file) : Cm\m ^ «:WI4M ^ I 

41^1^1 CW^ ?n®® ^RR c^ralRv*^^ 2^ ^ ^ I 

(Square file) t %g?J C4MI ^ o 

^|?I44I<1 fe ^ 4?H^, GI 4l^»IC4 Sfm 4^|CHM ^pt '’JTOUl ^ sR •& 

45lt'4 ^ I 

il^N (Triaugular file) : <>o 1%Jl ^ '5>o 1%Sl C?f^ a|^ C^«f 

■?Rt4 4?C5 ‘il? Sl4tg I 5 jT’I, 4^IC®<I 1% csrs, ^ 

’S(Care and Maintenance of File) '• 

(^) I ^ ^ 4P® ^tRRR ?1 ^ 

P5<»1t4 <^Q9 C’W RTWft C'^C^ ^ I ^ 41?.^ 4RC^ 'aiC*jlHl ^ “^IC^ I ^ 4WC‘1 

•1^ «pl5»i<»<i> a«J^5j f«|^, ^Plf, #PTt ^'©jli^ •RTSJ SM? ^j^^!5; ^?l? <1? il? nk'e^i 
‘Sl|f\©l 1^ 41^ ^RRR 4t 4J?^ 4iR I 

(^) 41?^ ^ ’W 2^ ^^14 4?nf ^ I ^ (3U4 ’TC? 

C^ 4t ^ C4fOT ®^ira 4IfTrra '4lt»t C^C^f OT4 ^fR5 I ^URT 4!?;®! 1^ w^e ftf 

4?1, C^W ?t W5 C^T^ R? I 



('O) i£lil*T uN(.« ^TTC^ ^11 C^, 'St^ 5,'®)lR ’H 

»lW I lv©»i|^ ^ *pl5Pis-^?l ’WT I5<paic«| ^f5^ ^ I 

(8) ^nni «pi?«i<,<p ^P'tT^ffPf, ^ ^Wf^ITC? 

^ I 1 ^ ^ ^KW *f'^TCT 

(^) ^ nk«9 C^l^ *n^ ?1 «lw« 31*^ ^ 

I ^fi^OT V5 ^ ■^|i3f ^ I 'oj^v^i ^♦rtrora 

V(|4W ^ I 

(^) <j»l?,»i -^>*3(7© *5;^ opr ?T 3T^ ®f^ I 

(^) 4R,^ ^5*1 ®^T9^ <p|?*i Pi^|p«i '^3t Jf&'s I ?1^ «fl?*i ?l 

T«f <5^l(.«rt ?TO ^1^*1 ^ ®fTO ^ I 

(It) vi5,«i ^i^rc*[ i <p|uin ♦ffipn^t vus\ 5!*^ fww ^i?ei oif^t.^ 

■^fs^ ^ Cnra ^ i 9i^ 

»ilc«g %a?; ^ TO I 

(SppeciflcatioQ of filo) ^ 

5WI3KV ^|8,<aw RPl5 

1^ ^ PWT® I (?I^i IRffi, fSl.ft. ?f^, 3Tf^, ^ ^T?«! (Flat, 200tDm, 

Rough, Blunt, Single Cut File) ^ v^Nln, (THP ft.ft. C5^, 

^ ^fff^ (Square, Safe Edge, 150nLm., Second Cut, Taper. Double Cut File) 
%^Tlft I 

C«HIW^ ^ ftfJt. R^lt'1 C*I €l4lt<W ^1^*1 5T!*Jl^t^ ^ TT :- 

(>) IPTft (Flat File) 

(^) ^ (Hand File) 

(«)ft»l^ (Mill File) 

(8) ftw? (PDlar FUe) 

(e) (Cotter File) 

(^) ^ in®^ (Half round file) 

(H) Itt®^ ^iVi (Round file) 

(v) c^Itn? (Square file) 

(fe) (Triangular file) 





> I 

^ I «rl?'n ^*7lE.4n '^sitt 

« I «j»l^(»»ia «fCTf 

8 I «plw<i nlwc*ii ^ ^ 5^1 C^? 

(? I 

'Jj I 

^ I 'ak»lk9» ^ 

V- l*^%»T1I(3re'#t? 

b I C^ft ajImN *J1^ ^ <P9lq C^R nlt^si ^?rt 

^O I €|f% (.-nRIiitflii 1*11.^) nk«fl ^t^Ht 

I Pn,^»i ^ 

^>5 I Rl?7P C^ssR? 

>8 I ^ C^Rira <fR»i 

i*? 11Flff^Flt»f CWI? ^R^T9? 

>'4? I f^Rn? CWR 

ilr I C?r®^ ’TR 

I *n5 ^ 


^fe3^«Rf; 

^o I ^Fi^ ^ (^wra? 

I «l^ 







I cwi'e I 

^8 I R(5>ri ^?17*l? ^ (7H I 

1 ^l?W4 cdPlR^i’t ^ I 

I ^ #r^Rn?? 

I ^Pftc^ ^ 

^v I ^\\y\< 

I ^ ^P!?WI ^ CW I 

'SO I <n3^ «p|?,®i(»^ •ffcsi c^ 

I #1? 

I 5Tft? ?lB ^'ofit'o WA^l^ 

W I ^4q»liionii C^ ^ I 

'fiS I I 

0^? I ’TO? ?TTO? C»W I 

I ^ ?^i«n^^ ^ I 

vfiH I f???*1 OT*fT^? 

ob^ I ^pfii&5i ?T?^ ^1^ •n? I 

?WfTTO«rSt 

'S^ft I ij^l?* 5Fjf5 fij? RI«^ ^?3?*1? I 

8o I ^!*n?*f C^PT Rwl ^Tt6 I 

8> I f?1%g 1^c?ra 1%1%c^ dRR«H PiPi*i’«i ^ i 

8^ I ^ W OTI? ??? «l(^j«P 2WC?? Ws^T ftS% ?*? 

8'S I ^Fl?w? RR^s tiuc^ji sjnn^prTC? c^ ^ai'T? ?5??j? ^ ?ri i 

88 I 'ilt <ii^^w ^*n ^ I 

8(2* I «f^ '6 #f ^ff 

8^ I %* 'w,^ ^i'4^i c^ I 

8 H I ^v^ic*lR ?RJ 5l«l(i^ 'fl? CTO I 

8ir I 44 M ^nni ^ FpfBsyr ?Ci? ? 



<p|^PlK. (Filing Process) 


b'.i (Filing) I ^T9T OTCTT 

^*P*pi ^d? I ^SBTOT 

?nw <fRrt ^ ^ ^ ■5rt^ ?«1t ^ w 

*wKw (c^iwi^iw ^ «n?pm) 

«Wpft ®W ^ ^ I WT 

’>rc*T 1%i «:¥^»pnar’^jf^ 

^l5«p'olt^ ‘pst'o ^ j 

WIWlS<(.^ *lt J1IVWI 

bl*i«i( ^s^Tff "iJluw C^WFT ^nW Sd* 

1^ wrc^ ^ ^ ^ ^ «ii? 

CH'i ?B) «W*W TO HWC^ ^ I 

*^1? ^^INI® ^ I ‘iRS ^ 

TOT W 'iRt TOT iw ^h(,*ni 

TOFTC® I tIVu*^ TORI 

TOT? TO? ?M f^TORt TOTTO? ?t I 

CTOT TOH? TO? ?®ftsT TO# ?t I ?f# 
TOr«k CBl^ RRT? TO? TOf C??I ?TO Rf I 
TOT? TOJ ^itCTO V (Jaw) TOUwSot 
^^??T??# 5??TOT%ft^ 1 

W ^H« TOC® TO I ^1^1 TORT TO# 
V (Jaw) «^I? TOTTO? ?e?T 

ITOITO TOl^f^CTORTO^TOC? I 




Ife? s s "Rl^Plt <fl? TO? RI^CR? 1??? 

dR^TOTOyylTOTORTTORTi W^^ITO #TO TOT? TO ?ntlTO 

TO? V (Vice Claaq>) ?J??]? ^ TOr<PlRW ?tTO TO i *^l? TOT ^ ?JTTOf5 
?F#R TOlTO ?1??1? ?RIT ?ICT RTI TO? RtCTi Rttf ?t?T *TftRl? ^C? 

?5? I TORT? ^l? ?JC® TO*4 ?®?T ?TC? ?t I TOR <flW ^FI^R IStoW ?*j®C? 

RTl 









bA (Filing Process) j 

«p|?pix, PtiiPiR's ^ 1*^11 ^ ^iW: 


(i) *^lS.Pl^ (SlTaight Filing) 

(\) ‘©InWhh M\9i\ (Di^onalFiling) 

(^) Upr ^I^Pi?, (Cross Filing) 

(8) S «plXPk (Draw Filing) 

(tf) (Round Filing) 

b,'5 M'iPw (Description of llUog process) j 


Rf^ - 

^1?pK (Straight Filing) : ^ 
^liwelw TTOt ^ I 

^ Tfip®t ^ 

5T^C8f ^prarr ^ *111 Fifer 
aw, Cflt WW 

t’cRw 

I 

«l«Mhh «rftPiv (Diagonal FQii^^ 





vRotc *3^ 5ln*<ta ^tWl I W 

RkRPj^-iRr C^TOT I Work 

(Cross Filing) : «Ww ‘OT .-•'''i——i- 

cw c«w ’siTOtm ’^TtPrt •fw 
Tpwln c^ rtw %iac»iM*i 
S^u5» i2Pr i 

5»«lw I 

hR^I* 

W(.'» ^C'o 

9 «pftRv (Draw Filing) s 
sji^ ^ <i5ihfl ck^ 

C5CT IB '^fW^ 

wT*jRrt Rnw wftRrt w?iR *fi^’«iOTr 
S*iR«iW or FW ^ ‘tr^ 

«i«p^9| ^Cil «p«t« 


IW : T8R «pfiplt 



^ VIca 

Tr 5 : b'.'h : T 



>00 




?Hi.sh1l I ^ ^ RPl® ^ ^ ‘?«c« *^1 fipPra ^ ^ I Pig^^ 

^ 5 vi^Pit <MC« C^ <?j<i^'® I 

b^.8 «ICTW c^ (Fields of Application of Filing process) : 

C^tjB ^1% ■3?» SP5, ^ CBC «|j<|^^ ^ I 

^ I (AM\ (7nt?T ^ 

OT ^ ^ <11^^ W tjWfl54^ 

<pin.« S vl^Pi?, 1?r*ra %'H(.*il’^l I ?5ij ftPiS <pii(.'© ^ 

^ ^ I ^ Tpl 9 ^in.« C^ ^ I ^ifSj^ 

C^N^ CTKWiJ <n®^ *fl5Pl^ I 

br,^ (Carefulness of Filing) : 

(>) <i^»iR5h ?pi?5t ?t ^ii5<wwi ^ «tm5r ^ ^ i ^<f 

*^11^ ^^5 ^l'®(.s> ♦froi I 

(^) ^Fl^OT? nl's^Pifl ^ ^ ^OTf ^ ‘3^ C^ ^ I •^CP^ VI^*T 

■^ToC^ W«PT I 'siMlfl ^ ^ro-qfl >i^H'ol ^ ■ 5 ?! I 

(vs) ^ ^*^Pr«3 c^lWI 'STPSII^ (? 1 ? I PlW ♦fTOI I 

(8) ■^1^ 'o<l««*i ^ P5t«ifl »»«K»'P «ii^^l5i ■^llW ^ I 

(^) ^?ra ’Tsra ^i'g^4c«p ^“^Ro Y ^ i ^i?«f ®ot Pcwn ^ cro^i 

('b) C5^ ^ «pi5«i «j><i^i5i ^?n I 

(^) ^nrac^ vi5«i ^ ^cii 1 

(b^) «l(.«l’e!^lfl <Pk«T5i ^RJ yi\s>«iv»|5i ^TW I ^ P^lp(,»i <p|5^ 

V3?j|«#PlC'^1I ^ J!R I 


«(»pJW-lr 

■ - ■ ■ -.- . > 

> I 

^ I ^ ^ ^? 

^ I ^Pi?*T Miw Ru<jp) 

8 I '^F!¥»f ^iHra 





I ^I’ok^ »?l'^k'o 

'b I <pl5^ <p^l5i C^IW nl'^lt'c 

\r I ^fl5Pi^ ^Wif% ^ €W1? 

f6 I ^n^oi(,<j pl^^ti ^<n,« C^PT «pl^Pi?,^?n I 

I ^raWPIFI ^iXPlv*#!? 

» I ^PT?ft^«rt9p?Jt 

I ^ ^5?n? ^p?j ^j<^w ^ 

1 ^ ctPr 

^8 I ^PlSpi ^«IW 

I iflij nl^lwl ®fai1% ■#!? 

I (vPiPi'!? «iir¥l^c^a ^Rj ^T'Sica “aw® 

>v I «ft^Rit #1 ^ w ^ TO? 

«Rf: 

I ^ *5»i 5I^^ fipPWu^ c'T’f^s I 

^o I <fi5.Pi^ H^f«fl I 

lTO^TOia^1?1^-^^ifel?4^ITO I 

13Pf ^farfro I 

^>5 I 5-*f)5Pi^ '1^Fi« *!t« I 

^8 I C^ (PW6 I 

I ^ ^’^«?»V5| ^ TO I 



(Hack Sawing Processes) 


^iRr^ ( Hack Sawing ) ^5^ ^ *RICT^ ailSwl TO TOJW wlt*il *ftTO ^ 

1I’«I1to TOf TO I ‘£W03 CT 5^ toTO TOt TO W ^JlTO ( Hack Saw) TO«I 
TOB^ I TOiRTO^*’TTOTO^^ ^ 1 Wto TORT flBratc^ 

(Hack Sawing) TOT i ^Tfpr cTO w cro^ TO^, c?B, TO (Bar) «1^ ^fTO 

^TTO ^TTOTO TOTO ®feTO TO (Hack Sawing) 

k.^ TOW a^lV'i (Different types of Hack saw frame ): 

*Tt^ 2TO CTO ^ CTOT *n^, TO, ^Itfh TOIlTO TOT TOTO ?TO-TO TO 

I ^TO ‘flil slTO 

^) CTO (frame) 

4) (blade) 

QRTO TOtf Orsw ^TOTO TOra eicatwB^ TOIJ I TOT CSTOTT TOt ore TOTO TO^ 
«CT, 'W^ TO TO I 

TO^**f CgffSfUa^t^TOtXlW I TOT: 

f?) TOTOIoBto <TO (Adjustabifi frame) 

(^*1) ^ ^fro CTO (solid frame) 

^TOTOlrOro^ (Adjuetablcffaiiw) t ^ TOCTOTOTO STO??^«TOTTOTO^IWTO 
^ TOP TO I Rl«a CTO TOTO 

TOP TO I CSfCTO ^nW <TO TOISWTO TOT ^ 
enw^^STI^TOC^l ‘fl^ertOT^'UKTO’ITO^B^ 

TO <IW TTOt W?5 'e 18*Tt TOTTOI ‘fl 
TOCTO CTOI Tr C^ ftft* ’^ftCTO TOP 

TO I fftff: k.>TOtOTtr*^q«T 

(^) BTO ^ TOlV (Solid frame) : <a 
TOW^ CffCTO fro I TO^T^TO 
TO \ CT wk-il toB 'SfcTO 

^ TOP TO I dit TOilCTO 
(TO TOftB^ TOTO TOT TO I 




fS®; k.4 RCilU ^ TOre CTO 










(Uses of different types of Hack saw blade) ^ 

^n^*5f Jrf tot W% I ’ifit'® ^ 

1^ I ®"TO ^TCT I 

OUOT ^ 5 ?iT '»luT^ ^ (All Hard) Q®, ^ 1 ? CT GPS ««pilai nlwg»il 

^ «fCT o>!wnw c5*f^w gr® ^ I ^i»ro^ (3pf ^ W*!» ijw^ otw, ftw, ^ 
^ ^ cs*f^ OT TOt ^ «nf CW!-^, ^ ^511tfi|%m 'S ^l*T^ «n^ ^ 

;4[g\!9« TOT R||Ri^« c,^pTR*(.^H*fwil ifl^lWefCTOFT s 

Irtr : o®t^ CffURI ^ fts 11%5 

<41^^ t*T^ Pit*f"l ^?IT ^ I ^TO^f* ^o C^.ft 'W9 OT .ft &rfT ^ I 


TO( S i£f^ el^ ^TO^ >^1^ft. ^jra I 

1[TO ( Thichkness) •• o.'Js ftft.’O o> ftft.^^ RPll <fCT I 

( Pitch): ^'5]?f C®CT IJfl 

i) QK®? rlw* >.b 
ftft ^ i.8 ftft. m i.oo Pilch 

I 

'5j1^‘’f (3iTO?r 

apw ^ICT « 4I4ICHI (<=' Pitch of leelh. 

«tn^ I ^wc*n?r tfl aslantT^f 

c*i1? ^ ^ 1 ^T!««CTT W! 



> 


> 


> 




sT^ergaigH 


(t) S« of weth. 



Wrong, only one cooth 
in conuci 



Correci. more than two 
teeth in contaci 


♦rfrapCSI tC^f5?r ^ ®K5? 

^ ?resr ^WCTi ^ WT 

cwn? (R^ar 

alternate) C^flS ^ i ®n?I? 

?ICT <il^l(.*il 'oi^lflwC (Double alternate) C^ff i wlW 


ftl|: b.^ (Snsw^IPWftF '6'^K®® c^ 


‘SWI? GTC®? CTOT I WJ ^l®t O® &^iwi! ^ 0 ® ^ITC?f I 

ii) CJ® ft^W J ^(ceni n^'oln i ^JTOTt 

*R*f, ^TWRT, ® *ftTO Ql® M\9*\ ^ ITOW^ ^ ^ 

'iRt’W G® 

<pfll 5 i «p|^»i 1 &®t (Teeth) ^ ^ 

C^ (Heavy), «?)teTa ®RJ ( 

Course ) G® ^ i 

tftro ^ ^1 5^l? ftft fts : b.'d G® 






^o8 

QP5^ f5|^ >fis^^lJ| f%*f ^?rt ^II? I J 

>) 15«f (Coarse teefli blade): ^ STOS fi|1% %% ^ «tf% ^ 


TTOTOTTO (js (Medhm teeth blade):' 

Wt® TO® ®!c® ftf®TO ca®TOr 1 

c^ cac® «I1® tfro® RiPiwoiw iw 


#rcTOPr8(ft.R) 


1^*^, ®W TOTO wiPr 

» 

>8 ^3® 

5®T W®, ®tTO W®, W®, 

t®rft 


ia* /5/S#/v d® 

TOCTO TOTO 3R ®TO, lf5 TOiR 

i.o 

^81t^ cg^ 

fs^ ^Jlt5 1^, sjt?, «rP5»It 

o.P 

e^^ltsr15«t d® 


vp) ^1^ thf ^ ( Fine teeth blade) t C*l <3iUS «lf^ ^ «|1% HPiRtlw 'P%16, 
l^r I 

tn^ fippw ’o ^i«p|si cir nkw ore <p«c« ^ ^ ISrj ■^isTt 5 

b.« bW*it<l R^i»{NPi (Pnicednre of Hacksawiiig ) t 

CT <4|1^C<P ^ «WT5S% I 

«lc.fll^ ftCP ^iTlt%^ fror ^15 ’«(hm ^(.'o J!^ I ^ C’lW ^ 8^ 1^ 

(^W GJW ^ ^ , 

cnw C^ ^ ”51^ 

wrelw ^) ^ 

'©Mu ^!tW ejRl eo 
1^ <m^ »t*t«»litc4 ^ ^ ^ ^- 
^ OT TO ^WHI TOC® TO I 
4(TO oh*il TOC® TOC® TOH 

TO 1^ W ®’®R 

^CITO-C® TOTTO TOTO ^ 

C^W TORT TOC® 

I TOltn^ dl*rtf*TO ^W,TOTO® 
cy^lfSc® 5TTOtC^ *IGlTOC®TO I 









^ csTs ^ c?^ Iwc^ ‘^rsrs *rf^ i ^?i?, 'p^tri ^tsu 

I ’^l^lfl ^RRI ^ ^ I ^ ^RIT ^W*r C*R 

Fi^Frra TI9 ^ I 

Jft.8 FWPfTi 

^*cra*i^ '5(5 '^PT^5^«R?f^ 5ji^^ c3^ ^n?* 

^ I iFt5 pi»i*<i I 

i|»!l5^4 y 4WW : 

^ I hIw,*<*i^’^ CSTS ^5? ^ i£| C3^ ’RH ^Nhj ^ I 

I (5!^ 5*^^ ^<|R(^ bilWPit ^ ^ GTS OT^ I 

v5 I ^l5«p ^ ^ ^ Gl^ dMIh ^RH C3^ «)|yt.«p I 

’8 <5I<^W4 ^RFt! 

^ I <2Rsra GTO fS^ ^ I 

^ I ^RU v|f5P|vp 1wi I 

vD I ^l'®^l <1^ c**P(tfi Rl*ft "^VS I 

8 I C^ ^ ®l?g«nfl ^ ^TflS^CT ^ ^ 3^ C«CT 

OT5 •rra I 

(t I «f«i^ ^ «p 1^l5i I 

<91 55CT O^-'il? ?t?f ^PP5^ ^f5| O^ TO! ^l5ra C^ ‘psc^ I 

«i I ^jsra c»R •rtk? ^ I 

<i)<i^iw?i 5R? c*i ^ ^itu ^iw? or? i 

T^K 3® «RI C^fC^ ’R ’TSR ^*^H ^ I (S^ ^5lfS^ ’51^ ^ iTTC® 5RC^ 

c^t^ T CS^ ^ ^ ^ 'i3? ^PflJl? ‘^RU ^fll^ ?l Cutting compound ^TOIM ^ 

?f5^ I ^RRl ^iTl? ’RH ^^1 Pifp^ ^RRS «tPfI^ <ii<i^\9 ^ ^ I oRH? (ff? 

^ri?[^ CWT RR I 5^^ Ito d^riilW ITNT 

I R ^Ri(.^ "siftFt R <n!3 (TiWT ^ ^ 5fuf fto 1M 

^JTOOTJ ^RR ^ I 



«f*fsn»rt-56 


^ I 

0 I Rpfl'i CWt?? 

8 I f 

(? I 

^ I c^?n^<?c*ra W&l^? 
n I CSTS «nc«j|D<j *fi? fro 

V* I 

io I ^/tV^lilt ^ (31^? 

I ■^31^*^ ri*inj sroiff OW81 

^' 9 1 ?Tf^*5T ^ 

i8 I C2PI 0*fR^ ^ ^ ^ 



I ca^ 9 C2TCSRI 01^ 

I ^ ^ fwPi'1 ^SiJt 

iv I ^5g«ITSl ors ^ 0^ 

»& I 5»tc^0^ I 

Ao I 1>|0HM *iM*(M^I W*^ ^ I 

«P5 r 

I ?jt^*5Tfti0&»?ji q»i(,'® #t <prnt ?7WT ^ I 
I ^iV'^I5^-^ii c^c2Ri TtPQ I 
I 0Tra 9 ^ I 

^8 I (43(.on f?^®f f^ur 15<jt.?ii3 5c,?i*f spue's ^“<ijN)I ^ ! 

I ^JI^'^T 3^5 ^ 0^ 'S ^ ^ I 

^'b I tTP6 I 

I ^ I 

I 0^!? ^JI^*5T-il? 'PFr9 I 

I 5fiffre '8 53t^*^TK*JT *Tr6 I 

'©o I C3f^ ^ I 

'©b I fe"l^ *Ric*ra ^Jl^*^-'ira *fT^ I 



w^awn? 

(Power Hack Sawing) 


>o.> C^l^ (Main parU^ controls and setting of 

power Hack saw) ^ 


«WPr 

)) lim (Ram) 

^) ^ (Frame) 
o) carSe (Motor) 
a) (Vise) 

e) (Belt guard) 

^) (Blade) 

-gRlw ftw GI^IRw 

(Ciask disk Mechamsm) 
V) %*f (Coolant 

system) 



ft® : io.i 41RftsI WW 



CTffit (Motor) ; ^ CTPiC'W ^ »1i3^d1<4l7l Wpn I >fTOWT 

^ ^Ifi^ I ^ ^ ^ ■’ItWI 

csjwiWwatw TsWii, ^ ^1^ cartrt?ra^^»(1^®tsRrwew^l1%t^ i caflt 

ilTPT (Ram ) J inW Cff^CT ^aiW W^IT I 

(Frame) ^ w«tw *fRH C^WCW ^ ( 

(Vise) s ^ 'O tssit^R^w ^pfUia W*!I ^ wtw *0 WW i 

(Belt guard): *llrf CA'ht^ CSTW cew cs|rw^iwT^C5r i 

<3re (Blade) : OT ^ *1!^ «JHi'*1W4 ^flWTO ^ ^Tf TOf CTOft ^ ^ 






^Obr 


(Crask disk Mechanisn} : 

ai'jt^ (^ W ^ I 4 

^Wjw c^ilSciw^^^ ^c5nr^-*TW^if%®t^ w i 

Ptwai (Coolant system) s ^ ^j|v, BjT^, «W, 
i.^Pi’olR fSfrt ^WTOT I CTO *<W^ 4i^<^ 

®*Rr ^9UT0 TOW Pi^w TOTO 
TO I ^ CTO I 

♦nrow TO^’n carf^ ^ ^ Wjto tot 

I 

>) cajftsT (Machine Switch) 

^ (3® •Tl® (Blade tensioning nut) 

^) GSRW toSW ftro (Pressure control lever) 

8) i^TTO (Manoeuvring lever) 

<t) WS5 (limit Switch) 

^) ^ TOfiW ffiTO OF^ed control lever) 

®UiI^ W ^iwiwi TOT 

(Machine Switch) j C^iPr ^1^5 ’TtTOT? ^1^ TOTOR lTO5*t TOW 

TOTO 'Wl TO l TO C^I^PCT 

■smtWT^TOTCsnTO! 

39 dJ^HPK ^ (Blade tensioning nut) : 

♦ftsTO TO9*^ 39W fiWCT {^ TOt TO 

aflro:^ cpcTO 9nW%nT %9 to i «dw 
39lft f0»IT «TIW I ^ TOJ CT9W 
dJTOW 9rfTO TOW TO" i 3W? 

^ CW^T f%S*t TOW CTO cBH*lRt 

TO I frar: bo.OTO9l99CTO!lTOR 

GSPTO TOfiW Pi«la (Pressure control lever) : TOC^ ^et5w TOft Wft TO*I 39W 

^n^CTO I^W 5WW TO i 9FW C^CTO ^k1t*o 3W? ‘ift UT*T fl3T*T 93) «iMa 
ijftjB^'W^WfTOW C«ITO9rtnrfftTOTOTOTO I 

TOTOl^ ftro (Manoveuriflg lever) ? 'il^ ft«Nl5u TOITO •Tft <TO^ Rjj’lli 

l^ttTO TOT TO I WVW telTO TO? ®<13?r TOIflWl (PfllTOWTO TOtl^CW 

I^W »nTOT9 TOT 9|TOt3 CT® TOW TO I 




#5 s >o.4?*BT^ft^at 


(limit Switch) « fiPft 5co'©l •rtwTOW? Pi^aH TOW PiRitf TOTO 

TO I *^^3? ^flTO^TOW^W^^^W9TOTRrf9?TOTOTTOW TO I 










> 0 ^ 


(Feed control lever): ftpft <W?n? ^cSl^ 

ft’olfl I ^ Plainly ^53{,'o ^ ssf% fSPitJ 

I 

i) iSPS {7#t (Blade setting) 

^) •ijlftfitih (Material Stand setting) 

^) (Adjustable Stop Setting) 

8) ^pTTrt C^i (Coolant system setting) 

CiTS ’oik^l&*il ■^c^ft I 

C^ft^ (Blade setting): 

nlg«5i C3^ ^ i CSR^ ^^fRl SHW? t%3 i 

1^ ^1^ f^u^si ►t1(,'»5i ^PC5 C3r5C^ 1^1?^ Pit,»in ■nkk^u GRSl 

I (3[^ c^pfftt *ii^iwi cd^c.4 9t?5 ^ I 9T?i5 ^ fNr 

«tw cTOifW^fffra^ I 

(Material Stand Setting): 

^i?TO^ Wt 1?% I '^iX<iW5i 'fSRra '«Tn^ f^rc^r? 

?pri6 c^Pf 'tBt ”5^ 01^ 1?pri6 w c^1% ®^ <p|fi^a[a "sr^ 

^ ?i^ I Fi^ c«i^ ?r^ OUTFIT €|KS jfkrfjU ^ 1 

uiif6Q«M *ii(.'HflJii ■5p|is 5p^ ^wfs, ^ am^ ^iiiSQuH <aii 

“sn^iTra oT'otn ^ i ^"sr (Tff ^v?rc^ ^ 1 “^ws 

c^ >i i i t w>ii i ^ ' 0m ‘ < ( m ^ I 



^ ftps 'e^n¥ pR ^sriTT^^K^^ ^ I CT ftft% 

«?>|y(.'® ?1?^5l*^l «P53i5J «l(.?ii«T'i I 


^»lTt« ftir*? CTftt (Coolant system setting) t *nOTl? ca%si ftii:^ '^< 5 ^ 
^f5l? ^4v> HlflwH ^hlfl 'IR^M ^jIt; 

'5?I I ’HR»iM 'O C^ ftus ^ I pR ^ <3rFC^ 

TO*t i 

> 0 ,^ ’IfetW ( Use of Power Hacksaw blade) t 

^*ti?«r5 ^rr^eirra (Si^fti J^i W»t, Wet ^ ^ ^ 1 

^ ^ I < 3 ^ R4lbCH?i c^ <sus^ (^) 

(’O) ei^ (8) •?k«5i Pf^ ^ ((t) ft W? «M(.'o I C?TO? 

go tft ^ '000 ft.ft. >00 ft.ft. < 1 tft 0 ^ ft.ft. ft.ft. ^.'b 





ft.ft. ^,<t ?1I I 3i% HlWiI 8 ^8 ft.ft. C«I^ 

‘b.O ft.fil, ^ I ^ ^ ^(5 W,^ ^US ^F5 I ^8? 

€J<plw<i (3^ ^JR vS^t niwu P5(.n5J ^TIW 

C5TW C'!«^ I ^ *RCT5 Ca^ ^R^ICIR ^<t TC^IT *£1% (STS ^RC9f ^ I ‘£Rt 

<1^ ^ I ’W ^ ’ii'©»ii TOft?*t/ ^ ^ 1^ RPHi cg^ <i|?t 

’RW *8^ ^iBW ftPfl Cjre «IJ^W I fttj Cjro Pl<fb(.*M Tlf^W CPf^ I 


yi(.\8« ft. Rl. Rl? 


8-^915. f^. ^ 

c^ di^< (^iiqi^Rfliij, '*|i||, Huv. R3*i ?«j|R) 

ir-io )5.f^.!»;t 

^ >3 «?pi ^5nu?R ?^Tif8) 

>8 ffi.f»f.^ 

'^i'oenj Tf5T RP)^ (^n?a, 16®U i.'fijiR) 1 


> 0 .®^ ^'^wn ^ ^ ( Cutting Speed and feeding pressure ): 

aT8W 5JI^*5T ^ ftPfa w ( Dry Cutting) 'O CWI ^lltv ( Wet 

cutting) w TTOa ^ 1^ cwrt ^»rr ^ ^ i aatfet^ 

5^ ^ <u^^v© ^ I ?FW ’srf^ ^ ^1^ UR I <flU^ CIPS^ W 

■^ifl' ^ I <£i? cuPrcuu af^ I5ftc3 c^i^ ’TWT '©tf csjt^ i(^o ucu arc^ i c^?p 

^[viu C5U uf ca^ cu *iur5u utui rptt-ut^ toi i c?ctu ^au ^ fro 

cuPr ui^[ RufRf^ cu *juc^ ^ipri ut^ui toi ^i^rt i au 

<1^ ^fflJt rfjl^ ^Ut T5T^ ^ ^ I ^i15t 

’« fiW c®R5 ^ lir^ c^i^ IURi a% RiRB ^**8! fe^ 
<i»«l I Rea RRjfl w cwl <>i(6t-^ C3fii^ al^ RRB t^c>tM c^Rlwi 

UOTI 


•TR 

(tnpuntBt) 

(c^ unfto 

C*ft-^WR 1^>*l 

'bo-ho 

3io-i^o 

f»iR>4il»)-4*l4'*) Pi5«i 

^0 



<bo 

^0 

Ul^f^ RIFR 

^0 

^0 

^st^^STRaU 


I 

3R 

)^o 



^0 

)»o 

’SimPliH'fllil 

^0 





















^fUs, t^k<p Q[^ <1^ T(^*G •p'oj^ 4W*t 'Si^if^ ^ c§i^ 

<pfi>i« »i5i?iv5in hi4<p)(.«p ^ I ii? csrc^ 

€JOT^ ^ I C2PTI? ( Feeding Pressure ) ^ Wo*i« ^ ^ I ?¥? 

(.^ufl csnro ^ I tpn^ C5(^^ *tw i 

«pt 2 h Pi'okn^i ^rWTO ^ f%fet esprit Pii^aiH ^?fT ^ i 

^ 0.8 ^H'^vnr ^J17 (Carefulness of Power Hack sawing): 

i) C^iPH bWHI^ <3^ "ilHiHi PraiOT P9t^ ^TC*? ^TR^ I 

'Q ctPCTT ’SR ^ I 

^) ’SI^UCiP'R ^51? <Ji!^ CTpfCT? ^ift^ (?T^C« *5^ '^f5<p«lw 

>0) ospn? 4cii*! Pi^iwn 1%i«r >ilS4'4>iw ^ i ^ ac?iki 

I 

8 ) TO^Ri ^nw «itsi«f^a TOSF? csre fWi5^ ^<rc^ ^ I 5R ^nni fro 

^ ^ ^ <1^ ^ict I 

<?) <3iUS^ 'nf5<5*'»ks R^bn CJTF IT# I R«^T«I Ri.nPT® fw 

CSlWS^ ^T1^ C^T^ (?TW Qsiw« ^ I 

'b) Pta <pI4<?«5i ^ C^ <;)HIwi 

I 

H) ^ c^ Ptei ^ *ftr^ C5T ^r^na 

I 

ir) (?R ^5?i •n4Rjj ‘oj<i^k*i aw csjfljg ^ csiPr 

^a «Hi.v3 I 




b I ?w? 

^ i <iwn? afta<i ?jtr ?i or ^iPt® 

v® I ^TTOTra ^W ^c^Ido C^.ft. ^jhfip|5 «|5w ^n?? 

81 ni^irni csTpR ^<iPR 'e ^ ft? 

<i I ^ >iiyaj 





^ I *fRi ?rw? 

^ I (^'$i *iRr«r^? 

tr I «p|y In ^ ^ tfni 

?& I csntora ^? 

>0 I CPWJ C^ •Jifflfl 'HUIWi 15(W5®t ^ 

I *ftOTra w® 

I ^f^irra ^I<p'^f5^ 'fl?! ^1® siOT^ c^csir ^rni i 
I ^?ph^cw i 

^8 I ;2i^ csi^i1%^csi? ainira%^ #f? 
i<? I {^Rc*in<W»5l®1 ^ I 

I sra 

I cfipn^ Pi>:>iw« c^ I 

^Ir I ^JTl^rSlRlt Pi'oh-^ CW^6 i 

I ^OTra <3Qj^WR( C^ 2^f 

I *Tr«W? ajtShfWii ^ I 

I Csrf"!^ WF ^ (?W C*I ^RI*Rr ^ I 

I *55!^^ cjjf^w^i ^cStF 'e (7Tft«?rp5^ cw i 

^8 I -'tMrm csiPlCT? 8 (m) (m I 

^(^ I (3^ Miwfl csrc^ ^ ^ R^*3 p«iI 511 ^ I 

I *nTO (.^i«p ^^L'o ^ ^ I 

'^V I 5TI55 5rf?|^-«i31I C^C5 8 (^7)15 ^ I 

I CjTS 'olorh ^FT 8 (F9)15 l 



(Hammer) 


( Hammer): 

^ I 5'^WJ <^C^? 5W 

^ i ^ mjjiQ 

^ ^ 5JW^ *nCT 'lRif5^ I C4tWI ’OTT^'M f^iTOwn c*^? c^^iw 

A ^'s(^ Rfifl (Different parts of a Hammer ) t 
CT ^ - 

>) ?JTO»T (Handle) 

^) ^^(BaJlpecn) 

>») '613W (Wedyes) 

8) (??^ (Neck) 

(?) cnm (Poll) ^ 

ir X j 

pR C^ (Cheek face) 

cdRR’oM (Classification of Hammer): 

^icoM *iewe1%%^sce 4ce^l5 3 %^ ?- 

^) efc^M^ (Engineers Hammer) 

H) •RPl <I^f^ (Soft Hammer) 

<t) (Riveting Hammer) 

^) CW (Sledge Hammer) 

(Engineers Hammer): f^WVRWnn ^icar 

I ^% ^[4^ 15|?rt cvlift ‘fiUr^cn 1 o,^ 

wt*«3 5i<iRis ^ ^ I »a*J3CTt *](A\w c^% ^ «n^ 1 

^IWni (Head) ^(NNlRl ffe «JTW i (Eye) 1 ^ffUS (Shaft) 

♦ifljwi ^ I 5TT»fRr^ W « ^ 1 to W?l ^ I "^JWt 

^ ^ I1%a *1^ ^Q'o I ^IWRI ( Head) 
wt^hj TO I OTR : 

^) (Ball peen Hammer) 









^'$1^ (Straight peca Hammer) 

*f) IP! (Cross peen Hammer) 

^ OFT (Claw Hammer) 

(^) ^Tff^ (Ball peen Hammer) 5 

^TOT I 'SfWT C*f1*r <45! 

■5!wm ■^iws ^ I 4^ ‘«sr '^Kms 

o>o 

(4) ^ (straight peen Hammer) j 4^ 

I *lt^4>tll3v» 

(«Q *W (Crais peen Hammer) 5 

^ItW 4? ^TMT 4^ 4 \ 4i! *<WN ^ejw) 

QeeCiHl I 4?^ 

(RivetingHammer)I 4? C«l^ 1 

00 «(W'5PKRTt (Claw Hammer): 4t C^c^Rf «tW!! ^:<rc 5 ?rt 

*d^ 4 ^ *iw^ iwt *rR^ \ 4fia 4top 4 ? 1^rwj ^jPfo ^HRr 

^RI 4t ^ I 




^ I *3^ (Soft Hammer) : (part) I^fSasi WWcsiT 4?SlaR 

C5nPh.^®!Tf^^I^ ♦ra wk*il s>l«g*i 

<Kl^l'e 4 «nI«i1'o ^1^1^ 

%51^, C4f^ ^fPCT? tl? ^ 

■aRl ^ 4t 'eit^lCeH ^ ^ItCe Vf ’■WH 

C4!Wl W ^ 4 ^ I 4 

^4i1Wil "^IWR 5RR 4^ ^ 

4M<! "m ^ ‘STW %n « IJTW 

1^l»Rr 4^ ^ Ttrpn ^ ^ I 

'SRR ^ P5c.»i« *6 ^TWTORI 

**W 4^ ^!TC4I 

’RR 4^W9l ^rffe^RI^4Tft 

4ilT *fTC4 I 4 W*R 4lcef 4liiil ^ 

1 4«^nU4 'VJlWT^ ^ I 

« I RvoIE^ aj^f^ (Riveting Hammer) ^ 4 ^9v\s aj^f^ 

B I CSW aJ^I^ (Sledge Hammer) : 4 w\'S\^ 

(Blecksmilh) ? 3 n 4? ««FT « C4ft 


H®; ».e» *1^ 






W TS 1 ’WBr (Head) 'OTI 

I ^ wfvfi^n C*W b*© 



: ^^.e CSV 



«l^ ^'gPJwi (Uses of different types of Hammer) : 

«Wlft :- CT 'ftws «fi«il'o "^iW ^5t C¥PT S^ls’ok’ls 

ewnr, ^ "^115*1? ww? CW5T 4 c^ GjPra enfsr^rw? 

^WR <p«(^ I •^t?»«Kj 1^ ‘«'a«^i51 «i]?l «!ff ^OTl?I 

^nw ^J*R^ 1^ 'Sll^lm ^IW ^5ft, ®^e» 

dJWi <3^ 'ijWii W8rt «fMft 

Dk*ll aiH^I «ITC^ I ^ ^lit 

<ylxts ^)^rIwii Wpt5 WT CTtBt 
%1o« ^ sK?ltWPT ^ ^!?I ^hh »h*il ^ 

^ «a^ ’qh]'e « Pisl»i'®'©k<i ^ <3^1^ 1%^ ^RIs 
&l«i*ll ’PR I ^ C^ *RC^ ^ ^ 

R«j<^s 45t^jpnw?^IW 

1 'MW \ l^i( ’KCbC^ CSPr W 'iPR. « 
wiwi ^ ^ I ^ 'jils fwfc^ RIVi*w« 'S^ 

^WI«C^ RNR ^ W’Rt ■¥?IW ^5W5 

cw^ •rt? •n ^rrawR ^ ’nn9in«i«ic^ 

(I^ralle^ ^ ^ =TCTin (Inclined) ^ I ^ 

’[^'JSTR ’e ^3?H¥1 «nw I ^ 1=te? <(ra RjWra? (Face) 

’!OTTW ^ •rt? ’R’PR ’PrWnrf^TC^ *11? ’W’Rt 

^1 «9RI^ ^I'ASIC^ (Rpr ^b^iw w 
RW ^1 lac^ WWf^ 

^TWt ^ I C^ 5jWRr <11^ tSjt® 

RPft p1»ril 

I ^’^pre 15 ^ 'W’Ft Rlw RII ^ 

'^Stcs ^!Twi ’itw 

wig’ll? ^>9t«w sfW*f ^ek«il 
^ RJRt? pi«i«l 1^ 1^ ♦ft TT 

SjTt? fiftt t!Ct OTI tCt I OTf ^Ct ^etef 
wittt ^si?t I^QT sfOTw 'tpt i n!w ♦pjrai Rc*BI ♦ItfC^ I «fltJ?T 

fi»j{pf*i <ij<j^kirfl ♦» ^Nksa <iilc»a tWt '*l^hi Wtl tWii^rt5»T cWT 

<tt WT twtwtt ♦rt^ ^ tjpnt tswQ trttit ’R i ^it®f, 


1l3[ : •fttt^tt 





Hsr: tjWrat 





^ I ^ ^sTRw TO 

?WT? Cir14»rf& iffTOtK Wtl TO*1 '«WI'W1 ^ ^5PW 51*W 

I OTTO 

<flOT, ^5lTO «9T^ ’«hl'9 c.sr»w ^OTf 

«j4^er*< 1OT ^ tpTTC^TT •lyT ^RUC® 

TOi ^ W toto *f^ ^jrsfiOT ipi ^ 

TOt9 TOff ^>lW^ *IW TO? TOt^ OTt 
OT^TORMITO OTm5^t^ ^ 4 TOl^ 

TOCT TOTO ^Sfs® *1? I 'SCS ♦ffCI I 

TOIOT C5OT CTO ^TOTTO 

Mi1"^W^ ^P«t ^ItTO OTT^TO^ I ^*t?M ^^JtTO 
♦CT ’jR 1 '^K •nk’qll^^ *i^G*im TOW i 

<£W^ OTlsff Wt^ TO ^TO TOraOT 

®^(fiWOT TO TO^rtC^ TO" **1? t«rttnl 

1%C5?f "SIWI filOTf ^t»rt«Hi 

■^TOT TOTO ^ I C^B ^ 

TO CTO ♦TO I C^^ilW TOW* ^ 

C’Ww^^ wl'Sl« c^TOt •RW TOU^ TO*^ 

1%^ <il? TO l ’TO^TOI'W '^I'iaMi T01 

(care fuloes of uses of Hammer): 

TO^ t- (>)TOf cw1%?^ftw (grea5e)TOTO! TOC*t4toTO^3TOW 

tflW ^9T ^fS^ ^ I TO «1t.»iWw "T01^ ^^TOW *R[T%f^ ’PITO ^ i 

*aTOt ^I'l'^l ^c« Tot CTO^TOTO^TO^^^TOnTO»TO^^iiT^1l^^ i 

(^ '^TOf,’TOHC??^ TOT C^'afhl® W ?TOWT 3W «<Hk*tl TC^ 

IJl TOF TOW TOTO TOt i£!^4*TO^^tTO OTtSfS^ I 

(«) TOFTOT ^ TOF, TllS*F ft?T TOJ%^ CTO CTOF W TOWT TOTO TOT 41S« ^ i TOM 

4 TOTO ’TTO 1^ TOW CTO Me f^?c^ iirc^ WTOTOTC^ TOtj, ^£TOft TO CTO ^ 
Mrai I 

(8) TOM TOTfOT MCMJ f&TOlW TOW TOT iJdJ Mf TOW, 4 TOW TOWt TOlTO TOT 

TO I TOW, TOTO TOW W MRS f ^MCMW, W TITO 

M¥w4 to^I^^toctmiw I 

(<f) TOFtTO TMT?F MITOTTOT 4tiBMT TTOM, 4 TTroTOCTTMTO 

TOF^SfS^TO iWTO 4TOTOTOn5FCTTOMTTOW 4BTTOM OT TO 
^5iTO TOW TOTOTO TOC^ MW I 

(•Jj) TOMOTTOM 1%W OTWTTOCMTO^^ CTOTTWMTI ilWTOM CWF I^TOT5W MlRI I 



ftar 5 >»TOFlOTftTO^TO 
TOTO 



TOft 



ii 






2ra : 

^ I 

^ I iSf^ 3^5|«\5»i ^r«J I 

O I WR ^ C^ I 

8 I <pi(.«i5] %l% ^1‘gf^w '^?T ^nn? 

(7 I ?fi(H?i|5( 

’ij I ^ *^7 

H I ^ TO® 

V I ®5f f9|3T v5i^ Wif 

^ I aijlcqu #t? 

^o I f3c^ro< C^ 

^!^2f?IS 

I Ti^l^ i^f«a ^«3?*ra ^ fW? 

I (aPti^«M c^T^r 

^81 tfir!^in^?jpim(^^ 

^<t I c^5? 1^ 'S "S^ ^jnn^RI ^IWT C*W6? 

I C^ ^ T5? 

I >!ff^ ^Tt6 I 

ib* I ^srjTlfJ TTpf^ ^ SPPI? « ^ 

I C|Fl ^ <PkaT 

^o I ^ <t ?sTO ^pm 

^sfwfspr^^ s 

I « ^1? C®PJ I 

I C^lt^ ^CZFfl <pn,w ^ I 

I c^?3 3R ^Nkn5] H|4 «pj ftapT^ ^ I 

^8 I C^ ^JRTOra *<53^^ ^ C^5% ^ ^ I 

^<7 I ^1^1^ c»H-il« (,«flH»i I 

I ^JtsJlCfra ^ ^ I 

I ^ (Wedge) ^ 



(Screw Driver) 

If-ffftWf (S«w driver) 5 

f ^iS.'eh ^1? ^I^CTj <(13tHl^rl ^Mlw! \ if 8|l5,«lw F»*ii5 

^ *DT?^, sre ftw * 16 ^ I ^1^ ^ ilPvt«Pn *!W 

IS5i«ri I i3fC5^ flJ*f ^ ^ ^ 'S <5 hi« I ^ ^n^lOTI 

I 

UjWR«M (Classlficatioii of screw driver) : 

’ 5 WJ *li*l ^ ^ 

i) IPfl? ^“Sil5,®]<i 

^Kaw*8p^Tfti%giR^^FSft^ ^ • «.> 

^ I OTPT, ^ f ajl^wls ^'e/ifi I 

Y ^demnification of Different screw driver) : 

(Uses of screw driver) < 

yjfff ^-Sl^cftr j »raT ^ ^ RPiS 

5 P 1 W ^Rts ^ ^ c^ 

I ipi >f^ ^^6^1 

^SfS’ff I fSsi; 15 5ft®t5 

j T CK^ ^eR'® ‘J5R®if^ RPi* c^Rrw? 

155 I 

?f ai^'ele ^lvwif!p5tw If 

’pTTO e nWIt'® «33^0|« ^ I Ci^nl CSR5? tC^t^ 

IJTf^ '51^5^ 

5fSt05t3r^l ffet: 





Handle ho-^uia 







c*P(TC^ ^"iaR'^i^ s)«i«,i« -ai^Rs! ^sirc^^ 

^-StRsR ^*il«r^<p ! 

?“aiRs>l« ^'«Hfoi (Carefulness of use of screw driver) : 

^-StR^ioti 16^ ^5W h5Iti cto i w?5R ^^tc's iPifP 

c’tK ^ c’tOT ^rwi ^^?rra I yflC 5pc?i 

^ I ^ ^n*rra ^ ^ ^ wt ^ 'o 

■^“JfflR^ra ^!US <tra I wk*ti 5 'i^(.*i<p C*JHt ^ ^ l ^ 

>n?cer«j 5 51?^ ^ C^ 5?^ I 1^ C^sT^ ftj ^ C5% 

flCTc^ ^ ^ ^rt I ^ f-ai??®iOTi ^ ^ ^ ^ ^ 




'^^T?^4P9 : 

^ I #t? 

^ I y-gf ^ B Sims ^ $tfef 
01 <P'if& (jRw 

8 I JFTl® ^r 

'b I ^51U5 ^C^WRl? 

^ I ^“glRof^ ^ ^ f^ ’ffe? 

V I CSRftW ^ ? 

Wn^«R| : 

I ^iW?®f ^“iaR'olwa 1^t%g ^<t**ra ^ 'b ^ i 

I RRn ^J^l? 5“gl?®TC?RI s)s«,la ^ I 
I ^'o«^'©re^r ^ I 

^8 I 501(.D? •»>^^k515J ^9\ ^ I 

I ^STOSfl} (^ <»|<3R|fl 






^Iw5: ^ 4^|c^ I *fM<^ wk*il ^ft^t¥Rj 

4f?C5^*?^ 'Sr^JT 1%^5 C*I ♦ifirtW ^OT®5r ?I WSf «i^ll^« I 

^ c^TCT (?i t"?it*ii «sipi?sf Itot ^ ^n?OT ^ ’ilS'l W aWiI^® 4ra® 

^j1P^sI?i ^?IT ^ \ ^Iwv «??TC5!3r ^ 5t^ 

^rwc^«ww^: 4Pit^^*[^rc?r^TC3rfJw^^w i w- 

<i) 

OTl?®lf! OTPTt ^W «p|(,fl^ CTTC5S ^RT C^ 5M SjCTH 'cjt^ 

t«|c^W t 'ai»1J«l(.<5 W ^51^ 'ai5f^« C^lWT C«f^ f^lTO CT 

c^lvil R^t« olW'^ CT N©1f9 *51^ ^ 

volte’s? W ^ I 

. - . 

^ Q ^Wf W ^ J!Sl «l^t'n 'W, ^ 

VIW I ‘iffi I R’«^ I 

2 ’*ifir^%« f^c5 <?iw*v 051^^ ^nni h!S^! 5 ^Wtc^ c^ *r ^ W^cSi^ ^ 
^*n®M gs!w^>H ^ CiJt*r I 

^ C^lWT ♦lfi<lD*| ?l*0 V C®1^ t^iilfw "SW •«nwfl 

R=j I 

(.flf6^^il*j(.4 R ^ al-^W -M! ^ -il^ I 

^\oA ' ^wjwi cwc^, c?ifif#m : 

C^Nt6 s’SH.'o ^Rl cel^RSln, ’^si 

ft^SiOTi flr^T^R ^tuy i ft® ft*jI5 ftsnr ^c?r ^5! 

?wft^ I c*r ft*i1t ?.5Rc5« ®w ^PfnraFcsi ®?r;® ^itc? ^r® ®jKWfif5i? 







































CT fS|l5|W< slWCTi ^ 'm 051^ ^ 



’^CtWRlUW Rr! 5 "Sr^l^ ?5RiJ5il -ilwn 1^ i 

% ^T%, «96^ I di^lDiiW fi|BW%f X^R’S ’iMt ^ I 


fScS ^IPURTSTW^ CW “^SWI <il R?1C«W 
^ICI^K^RT 1 % 51 %g ^ *£lft 

GTCV 10,100,500 « 1000 « OT ^1 
^'TOR C?l1W5m W(? WSiT 

fli Xl,R Xia^RX 100cpr«ft’aTOi^^*^%« 
«IW fSPr c«!^6wRr ^99 WaKH 
10,100,500, IQOO C9rf» (3TO ^ 11^ 1*WJ 
^9Rsrt> 5IW1? wtapcsr 500 s ii Xmh^ i Pmct ?, 
10 PifitsijiP^ ^ 20 ftPwiHwfl (jm mi I 



9TO?T ^ ^nXPf w i ^>nXCT iiwftOT»nXPT C9i^ 

C^ OTIIt^I??^! '^ilwl^S ^55 «|«Inw u!I^f& fSlV® ^ ^ lI 5 «i 

^ 1^»TO5 I C®t^8ft6R, '9 WlfifSl^ OTSIW ^WW 

^OTS, J| W!l? ^6 &1^| ?aiW ^ I C9f%^^JTW ^!Wf? ^*WII 

itii*®R ^ %9, ^ C9ii^ "siMR f^, ^iw® Twn ’’nr? ^ 5^*1 

Rwn 61%^ ^TtCwsiHRi nl»<Rw 1^C5 I 


^ ?Tg » i P >eT w g «tisT “^aMlPr j 
tSifft iS^ ^ *RPRr ft^R ^ ^shf5 
«c^wi «f«hh ^tti* I ^ 

C^ I <ilX WSR ^R5R^llt 9fsrra ^<*R 

ftwX TO! ^ t ^ ^n5t 

<3lf9% Rt5T-HhlI3® ^CE?tftK3It ^Rlt 

15JR I PiW9 9t X®f^ 

ClJ fifSR ft%< ^ tW&f&Pf fil#Rr ^ I 
1SBR ^ ^ 

'*iJHH^ fsfISlOT I^PfsiTRCT 14RiT5T»t 

fifwl»i Rtflw *1!^ u9W 

ISfWw Rfirara I 



ffea ^^.< 1 : t&WJRT ^llt^tfilUH 


1?1%g fi|B|w irt RW I C5W 1^ ewfiRl ^191% 

C 3 H I 















































^ ^TCT I 

^^.'S Wirt, CBKrt^, CfffWW-OT 

i. wkil RR^ '«IH«<kihi witil i^«ylw •fft^lfRr "W W?rt fiRlI%^ ^ i 

w?rt «iI3^tl! ^€rw?r *fl<wi3 >ivli»ill^ ^ *lfi<tDii riIoti i 

^r4K / -H^N^TWirai 

♦fi^’8 ^A\^ ^iwrt'fl 

Sv c?[W Rt«f"l I 

i? = ^ IWT 'eH«<kl 

AB ♦iRMDiS ^8(lcw ^WtaKST VA « VB i ^ VAIVB ^ 

55^ VA'VB j W1^ W?rt ^ ^ 

I(VA-VB) 

(VA-VB) 

VA-VB 

VA-VB=IR 

VA-VB 

R 

VA-VB=V *Wt ^ 

I“V/R 

R S^ 1 cot ^ WI 


A 

V 

R 

AAA 

B 

Va 

/ 

VVV 

Vb 


^^'tI •nW OTPft I 

$»R CTW c5rtft, tflOT, 

'5. OTRSRT 5jw cOT^ ^na Wf OTW apr i 



















8, c858i? ^sw?f fiftraftni i 

Q. ‘‘2WW %t^ wilt ^«rm c?iw Wf wrs ^ I 

^ c8^ ^ ^ltC5 ft *51 






8. 'S^SRI^Zlft I 


«f»fsnMT-^^ 


5>k9‘v, (.«li.^«t *8 C^ft^Tl’T W?t ’o^{.*u TjUlt ^ I 

Wrt, (.flftnSjl^l CW I 


^IHUlfl^ «l?fj 



^ CW I 



(Drilling Process) 


^8.^ (DriUing): 

^ ^ ^ ^ ^pn?I I 6^ 1?i5?I -^klwj ww Its ^ 

^pn? Iftta 

ftS ?siit 55 11^ <M(.'o C*l C^lPR <;><i^'® ^ Isftv cflpR ?t 1^ ^M?T 
GSPT ^^T! ^ 1^TOT RRjfl RR>^ ^ ^ 

Isftt. 4^(1^ ^n?S ftcra »iN(^ ^ I ^ >(Tf 

^Pf 'jHfl I afainrRl *11^ 'SJl‘11 ^ ^ fts ^ I 

1$»W ^ll*C <U<lRk«fl ^ I 

tfCTT’fC^ (Field of AppllcdoD of Drilling) : 

tfwPiniRt WC? fitni “ll'«ik«? lijPn;-k£Ri afniTSH ^ I ftt%S C5lB-^ sfl? 

's^TR^'i^ ISiftv (flPR ^ I Isfti c^iPh 55 ^ '^i? 

wjrfw I ^iwii C5if*t^ 

fe5T?R ^ csil^ ^ I ^isifiRra ^?R? ^ 

*tTC^ I IfflPi^ 

^ I ?IK^ »ik^«ij ^1?1 'ai'si’nw *1 tR «p|'3lfl laftt ^«(.« ^ I 

'S I ‘aih^ ■tf' ^'®R(.'o Qj(.n5i ^kk«i> Its ^ ’f® <P5Jt'o ”55 I 

8 I c^iw 'stS'®f5c\® ^ I 

1 c^iwi ^ WR c^CT ^'“f ^rejCTT ^ ^ tta ^ ^ 1 

^ I OTI ‘WK.'S I 

^ I 5JI^ Isftt ^ I 

(Classification of Drill Machine): 

1^t ctPR ^ <f'«<q»nccik<p ■^ico &hk*ii ^ ^ ^ 

^kk«o I C^ 1S^ C^lpR i>kk*ii ^ "wkla C5ff, ^^•i(.«jH) i 

C^ «iMa fe iiR? ^ I k£l^pfl wf^ <j»^cffj'^vb i|?n? C^ ^RT 

1-i‘liI^‘p CsnU? ^ oiRi'fi ^ ®n^ I CVPp ^kM'9k<i <i?,*h;<jMj ^ ^ 
ftsibif^'* cypiwii ^»Rm (Rft ^ I c^iRiwii ^♦rm^ (^ 









... . ^ C^ fia ^ ^ ^ I Rfiji ft?? R WM! 

fiWJRRT 1^1^ W% ^?IT ^ I €(^1?^;^ :- 


(i) tSf^fl C^lPR Qland drilling 

madiine) 

(^ ISPk (!S|Pr (Breast drilling 

machine) 

(\5) «>l«Mi a^j CTpPt (Rachet brace 
driJlii^ machine) 

(8) cHk*?^ l5?r^ (Prortable 

drillmg madiine) 

(<?) CSiPR (Sensative 

drillmg machine) 

(^) ^TWI^ (Upright 

drillii^ machine) 

(^) C3ift5T (Radial drillu^ 

machine) 

(tr) ^llt^ 15^R CS|f^ (Gang drillii^ 
machine) 

(b) CsjpR (Multi 

Spindle Drilling machine) 

(>o) fin WW CSfPR (Deep hole 
d rillin g machine) 

oipPPf^ ^ ^ cnw « 

^!51!d4 nf^ 

3lBt^ ^k'a ^ 'iPR ^Rpft csiftn^ 

n% TOt p|Pi« ^ I 

()) ctPK (Hand drilling machine) : 

^ wn npjppf litHuh nt otitosu <pIw cnf% 

^ I ^ nram ^ 5 ? ffe <wt>© ^ ftwn 
«nCTif 1 cs?Pi^ nWRrt^ ^53 ft.ft. nrpr n^ 
5 frtn? ffB npt^ ^331 nrc^ 1 'fl? ISftt csiPr 
ipwi ^ 'ftsrtror f5R^ nr^ nnrt 
ncn I <£ 1 ? ^mira nK^ 1 

*41^ ^ 15icw f^w?’ c^ 

PiRii'tliS CTtwi RiRiih Pnsnft 




ftai % ca^ c^iftn 



fSar $ ^^.ve on tyPic, 




^ «n^ I 43 w ‘c^?c »fFW* 1^ ft© fe ^ 

^5c?r I 

(^ <S^ ^l*R csiftn (Breast dtHling ntachine) s ^IWI 4^ C3^ 

I *5jre^-43^ C«r, 

4? "S^ns? ^Itiu ^I'sc^w 4^5l Ctl5 (3^ C9& 1 1^ ^31? 

C^ 4T ^ 1^ W 3^1 4^^ ftcw ftWWiSw C3T3tW 1^ (Wl3 4^ fta 3t ^ 3S 1 

^ 13rt^ C3ftW3 ^•n^J a^ ctPR ^ 43^ ^ ^ I i£f6f« ^t5|^ iSft^tl 

•rl'Jl^i *llWt 3lT ?f *ffU ^ I '^*j^*i^blw 4? 3131 

I 

(^) 3Tt^ C3ftn (Rachet brace drilliiig madiine) : 

4*W^W^ 4^ 3J3 «IKrf^ ^re3l 313 4^ ^pil^ ^ 3lft3^ *115^ 

3t©, (3P%, iRl®®T ?^PJlft3 3TOTO 4^ C^ftWC^ 33J3^ CT C^ICT "fTW '5HTffi*5fC3 ^4133i “^Ca OT 
^f^'8Mt(|C^ 433l3TftS^333^ I ^«f3t3^^33T 4^ CT, 4^ ctPIW 15»CT C3ft C3CT 
^3t^3!33f3l^fta'^3C^333 Caft’lW I fe ”^313 3HJ 3Jt^ g^ 44W«IW 33 

3lC3 ‘’fl‘5 if'43 ‘03313 “43 35 *TOtC 3 ^S3^'3 rtWala %Ei3 3C3T 43t ^ 

’%a3 wt.'jj?! ®’®RS 3rt^ I ‘Cfiplff «OT3rtt3 5w»|s ‘C5^ 313IOT 

«f|G^lw1 313 I iul&d5fl'3W*!Wlwl «'»<H'o 3l3t3 ^ f^3W fSFft ^(IW C3tW 

43t 3PT ^id? I %*! ^ ftC«5 3J?f ^ If-a? 3|W ^W 
C3I3W533 I 

(8) HidJVi C3^ (PrortaJble dtiHiiig madLine): 

C^ftcS^ 33W 3t^ 3t3t W C3Hr 3^313 I C3 ISftt 3^5 
ftw 43^313 C3C^ ^I3J3lW 3^ 3l3 43\l35ff^^ 

313 3lftr3 131 ^ CUftPT 3^1 4t C3l%3 

>« ft.ft. 3rw 3rc*i3ft© 3W w® *m i ^ 

^T3® 3Sl3f 15ftK C3f"R3 §*T 3*3l 3l3 3t 

3lfftpr 3H1W CSftf3 3733® 33 I ?W4ffiPl3H 

^1^3^13, "flit C3©!®1 'osl^ls 8 C33lft^ 

15ft[tC3Pt33J33]3 I 

(jt) C3fft3 (Sensative drilling machine) ^ 

^ li^c^ 3it® ^ ftsr fii’r 3t ^3c® 

33 nsrc^ ftftlv C3fti3 3WI Ci|ftlW4l 433»a| 

3f3353CT3 ■^l3*f WT 33® ftW3 ^t® 3t3t ftTO^t 

3W ®3H C*f 'iLStfla *n^3*1©T 3t^ I 

CaPR^® «W R«^ ^3133 I C333 :- 

(¥) C33J9ft^fSftr^C3Pt3® 

(4) gfl3ftftn®f*^Olft3 I 


Air infeb 



1fefl s yo.8 c^fidft^r c*iPR 



fra j CTft^if5«1&PR, caPR 



CTO ^ ^ CyBT fsPr^ C^lf^l^ 

^fll<P"l(.^ (.ajc.^t's ^ ^ I (THC’ri^ 1sftl C^fB *p|(,«rfl I «nii ^ 

*i?ic^ <£\ GiPi^ t»)Pi*i <ii<i^'5 ^ I 5K^ «nkk<o ^ Csrf*l^ ^IW1?TO f^.ft. ^TPf 

fipf? 'NfB OTB ^?| THU «£Rt Jlo'Ofl ^TI^ICTT ?? ^ ^ 

■^TO I 

(^) '^l’iil|?5 C5lf%5T (Upright drilling machine) : 

Wt*t5ll¥B T 6l(B'<bJW ^ffrt. C5jft5T CSlftCT? 

^51^^ I cTOifB^ c5iPtc*^^ ^»Fro ^ ^sifro^ 

« ^ ^ji^iii&i « #5 crotftwOTi 

! 

c*if*fOTi 05R^ ?^fi^ra, ^rra^?^, c*n*i^ra ^c?j i 

(,ajPlWi3 >t(.^!i* ^ 

I •sii. csjPh ftf^ <?i5^i« 

^®*ig ^ ^ I 

(H) Grf%W®T ®Pr. ctPR (Radial drilling machine) : ^ 

<£l^S, 49|r.'6t SrS’fra 'wc«i^>^7!5Tt ^ln 

Cfrffe^ csipR wH I ^ csri^lc^ 

^ngrgif^ ^ I i<%m fePrt 
'a ^ ^ bMfHc<^ ^?rwt 

?ni C^ C^HTTl ^ ^ I wIvflM 1^t. ^ €^ C?lfeiwl5%t C3l1^ 

51®^ CTO TO I 

c^il^iCT? Q^'5>(,<p CT c^it^i ^ron? «i(^i«»5l?i to i wt 

C*J CHICHI TJ!^ 1S®^ f3®(.4 TOOT ’fTO ^ I C^ >\(M'i> TOIOTl 

®TO oik'll C^ C^IOT TOTO TOIOT TO i C^lftOTI C?^ ^TOTO» 

^ xs ir^f^ I ^ TOc«f ^ csrPfOTi c^c^ ^ ^ 'eTOffro:^ ■?;!'^ ^ ^ TO 

TO I TO ^ C?lfeTO (3JpR ^ TO^ TO I C^lfWi 

^c^lco Iot ^ TOTOTOl ^OT (fo ft.ft. I TO! TOT01^ 

TOt TO^ ®^N ^C?! Cirf^TO! 15%1 (?!pkTO ’T?^ CTOTtTS TO I 



(V) CSlpR (Gang drilling machine): 

C^ IS^rt C^lft^s? lil? ^Jt^TO ^*JT TlOT 

TO Isft^ C^lPR TOT I Csrf^t^ TO TO I 

^ wPl<.»i f^l^OTI ^ C?OTI ®TO 

TO ^ I TO C^lPlOTl ac4j<*i® 

«JTO5 OT®? TO! ^lPi« TO ‘TOv f^®I^TOOT^ RI5>sj ej*?!? 









« ^ l5]T*r C^flJ ^;?[t ^ I TFW osi^wfi 151^ 

1{IW (3|f^tllf^«ftjtt^^I®^^TO I ^ I 

(k) ^ Si^ CTPR (Multi Spindle 

DriUfng machlfie): 

<{t^ TOt 

^ I ^ CitWRf f5f^ 

’m ! P^»l 151%5 

’rf^ccRr i3[^ 1^, ftro’s ?!IM TO iHPfft %rRr 

TOT ^WTOPIPRl'W ^ I (3lpR 

^^'#t,*rw»rTOf i 

(^o) 1^ cq*t (Deep hole drilling machine): 

csrf^ wm «s ^ Wit csif5^ TO I ^ ^iros Wt c^iPR i 

<p1wN>nJ?. TO IiPi\ TOl? ^lW?TO 1%*l ^1*1 C*lPR 

^8.>d TltBtf^TO 81^ (Cutdng spend and feed) : 

(cutting spend) - 

^ 1^ TOT® TO ^ 'S!T®%m 

J ^ITO %^RT •iftfro ^RPTW^W C^ ^3?^ ^afeZR «pJ!3\ 

TO! ^ 115®! 1^ 'iRt ^ f%5 TO^ TO, ^ ^ ®JTO TO e«! 15Pft 4 

TO Ito TO ^ ?®TOIW’ft^ ^Ttft ft^iro TOIt TO 

I ftCURT CSITO 'Vllftt I^TO C8!f^ CTlJ TO Wit ^ 

TOJTO TO I I5Ph;"'TO «pI( 5^ P'ft t*iS^ (5vh *1% t5Pf3 9n>H ^ litPS-^il 

toiPnpto I 

(Fead): 

TO? eff5 ♦IT^W TOT 15®! C? TOTO TOlC^ TO 15^ ^ 

TO l®!^'^TOTO?#^l8l?l‘lft^(TOtTO^?OT5ri&1*l?CTO5TO'^^ I CTO?- 

(>) 15 ^to 15®f 15ft 15 ^rtro 

(^ ®®f 15ffi? ?I?5 

(^) ^111^*1 ^JllftfrortTO TO^ 

(8) ^®ITR#? eraW; 

(^) filalft ^ TOTO <<1?^ W *!fl?5 

(^) TO*5T^ ^Ift^l? TO®! I 









i8.8 ’S(Dotcratioation of cutdag Spcad and Foad) ? 

Cs = dN/>ooo f*i5in/f*iPiu 


?!N = 


Cy 1000 


w?, Cs = fiflSra/RCT 


N = PiR(5 SjW^ ’TWt I 
'ahiu GDH «jHlPig'o 
Cs= dN/i^) 


^N= 


C5 12 


WT, Cs = ftCKI/faW 

d = lat^n 


N = RiR(51g^ ^'*01 

Wl&*i ^ 


^llst ftcl? / 


I c jbUKii I in r< I 




(5fiil|;j-Pl^1?5at 






3^j *1^ 


^ (5^^) 




^C-8o 




^<^-8o 

%o-^o 

^0-^0 


\9o«^o 


‘io-i(^o 


So-i(?o 




^o-'Oo 


<?o-^oo 

8o-lro 

^-8o 


^oo«><2o 


<^o-bo 


^ IjBw 1s^ C>OT ^ W,^ RwMI ^ I 

^ : 

^TSW 1^ 9fiQ^ ftPft CTOTO I fttW CW <1^ Wl ©®1 PI? 

C*1 IOT P® fta <F<i(;'© ^ ^ W5J *1^ PPft, f%3 
sR?n^ ^ ^'©ilR P^ R(.<i&*d ^ ^ ^ I 

R^iR« C^CT R*nl<3 'TOT ?T51® GW P*P ^nc'o ^ i 





















fii1^ ^ 1^ (fi^) iooo ( ^ «,i8 ^ 'srw 

wt 

flft RBiU = «1% Rif^ifij ^®re (RUiw) ( ^ ^ §5*1? w 

(^)) 

^T# ^n??OTr ?f!l&t, ^^o alRj RlPO ?iC*t 45® ^ (4?^) ?Ri ?TCTr §*r «lf% fi|f*H9 

I 


filf® fJlRcB ?T ItP.M ?t N» 


Gy 12 
i> 


'SPW. m, f^, 4? = -^-1^ » 229.299 ?t 229 
3.14 1 

229 I 

^11^5. RIIhcB ?]?- 

CWlio^in RI^^W (Bench Drill machine): 

CT §§t Csrf^ 55 # ?;? <nw «T5^ C?ft? ?®1t ?S I JflJt 

cw §ft^ c4Pr c«n c^ «5?rw% 

?*?5® ^ I 5?^ ^ ’iftyR'i 

8Fa1t 1^4? ^ITOTT ?1? I ’4‘*RI§C^ 1^51? CBPPT 

^fRiTO "PiirraR ^sR?R 'TO «i5?rw% 

^HP14? ?? I f*Rn? C*lPPPf 

Ww CS|Plt*W ^®HT? ^3^ ^r?R4? *11^ ?t? J 

CTIPot ^TOPU ’e ?T I’lura? ?1^17CT rM’os^it^ 

?ji 4?5 P^re*i ^K!i^ §*^ 1^55^ c?Rr? I *t?t ?rw 
ftPH ^T® '*n?5WJ ?K® ^1® l^t® ?51 ef55lw^l? 

§9| 1¥55® ^|aJ|5»iH ^ 4 C^PT ■«It5? 1 

«viW^ d5R*it4 et55tirtNr ®®®W ^rfU^sfcsfl? ^Hiff ^4t5?] 

5|? §§5 ^5111^5 <5§*i <n55 RI 

C^*FC5 ^pr d5§®l Rj?f^ 4?\ fgjij • C4?8 §1^ CTft? C^JS 




IiPl\ 




OT ^ ^ii?4iwi ^ I CTO 1?l^ ^^2?*t^^«jra'f5 l^n 1 

^ I OT (Base) 

^ I (Column) 

« I OTTf¥t (Working table) 

8 I Pm^ (Spindle) 

I (Motor) 

'b I ft® ^«l/Pi«lfl (Feed whel/Lever) 

I C^ (Drill head) 

ir I ^ ?! Tft ’6 (Gear box or pulley and belt) 

I (Depth stop) 
io 1 1^ (Drill chuck) 

I (Switch) 

I (Safeyt guar<k) 

^ (Carefuloess of Drilling) t 

I 

^ 11^ ^ntt c^scB c^f^R ’TO 

IpIV® ^ wc'© Iot ^ ^ I 

'O I <13? ^C? 'JZ? ?1? ?? I 3t Prc? ?5lC3 

<TC? I 

8 I ^ ?TfC^ %ftt WC? C^T^T kfl?t ?TlPT? ft^T ftc? ^ C^ ?1 fts 

^ ?? I €J«rc*I? ?^ ftC? ftS ‘PflC'® «fW?l C?ft XC? ^?5. 1^ 1^ C3C^« C?C® 

<TC? I 

^ I ^nr? 1 ^ ?j??j? ^ ft®! ^ 

'mCi;'© ^flC? I 

® I ftftt-^ ft®f 1?t5? <1? ^ifN^T '^?T ’5? I <I?T^ ?T? fiPffi ft®l 1^ ?l?l ftftt ^?C®f ^ 
^innri ■?c? ^nc?, ^ ftft^->^? i 

^ I ft®f C^lPfC? ^ ??It? (Chips) ftPr% (TRI ^ I ^«tt? 3T 

pR? ftS ?^fC^ ^TO! I 

b* I ftftt <pk«w ^R? <R? RTWH, ?f®l 'O CPR< ?l??l? ^?! IIS'© I '«»iHI«, C? 

OTOT PW? ^3 ?!? ( 

b I <1^ C?C< ?t«lt ??I» ?R® ^ng 5[1^ ?! ?5? I 





io I C*t^? C5l1^, $*1^, 1^ S|^f% ■*It <^kew 

I ^ ^H**T^r!a4 TOSfil 'iRw'l ^ ^ I 

11^c. 4K^< ^nni ♦rc? ^ c'NI ^ c^, ^tpt 

f$4^(.^i ^ c^ 1^ I ^ptjm tow w i 'JCi ^tori 


^ Wl - So 

^ I 

^ I C<1TO? 

8 I HISIR^p *t1^ olPi^ ctPICW ^ C^? 

(f I <3^ C?fi?TO^^^? 

^ I cOTRI^TPJ^^tl^^n^TO^ W? 

^ I ^pulou (.w)R« C^C^iPR ^^ 

tr I (7F*CTft^^^^C3lpR^TO^®*fOT^? 

5ft I '8 ^ <p|t«T '3({.*i<pWTt TOl? ^f»n 1OT (SPH «?j<ir| 55 Wl W? 

io I csjf»|CT ^h>!c<J ^<1 


trJ^SRJ : 

I C^iPl^ 3It.®T ^ I 

I C^lPlW^ fiCTffW® ^ I 

^8 !li»f CTf^«r‘Ji^TOfifTO'6^J#fr 

IPW6 ^r csiPtcw ^ cw I 

i'J? I CSJPF to €JTO ^ 

Pro <5 *k,'®^3TTO? 

i<ft I R^'s TO I 

^o I CTO Ci|PlW4 ’IR C®R I 







I c?wra? I&’t csiPfOT^OTT^ I 

115!%^“^ ^KaH^^ar ^ 1 

I i^t c*if^ ^ ^ ^ 

^8 I C^l^TOTT *1^ I 

I wl^?iH csift^ I 

I ^ ^ ^ ^TOi? Rw^«i? 

11S^*T^{^sn#f<il^) 1^^ CWI 
11^^-*^? (yfu^ 1^ ^ ^ 1w^ 

I c^iPf^^ RR>a ^ cw I 

^ I ^ R(5*? ftt%5 ^ I 
I RI«a 5^ i^Rp? ^ I 

I ^*r Rl>^<p 5i^i^*ra f5»t^'«‘ ^ ^pt ^ 5 ^ ^ira ^ 

^ I RPaj ^fi^ 1S^ 1 tc 5? ^dftt. ^jiw ^ I 



l 5 ^^(DriU Bit) 

^ (Drill Mt) J RjSc^ 'FpI^^lW *51^* I ^ dl^sppl^ ^TCT 

^irajCTI ^15 ftja? ^TPT ^ <?«(;« 

^ ^ "flte 1 ^*^ ^ ^W ^sIS ^ I 

R (DilTcrciit parts of DrlU Bit) ; 

^ Rc 54 ^ C*TBT^5J?Il: 

i I'tTW(Shank) 

^ I ISltt (Tang) 

'ai5l?(Flttte) 

8 ! (Maigin) 

a I ^t1^ ^ (CuUing Edge) 

>b I OT® ^ (Dead Centre 

or drill point) 

H I (Web) 

k I ^inilTC?^ (Body clearance) f&r:>8.> 

Rfirt • 

(Shank): 

S*l ^ ‘«HlWk*ih WT RTW* ^ I 

^ el^lWiI ^ I 

(^) >1»IH 1JIC*HI I Rt*fW^ C5f^^n^Ptra^f®R 

ff5^iWn*r(Hf%.ft. ^) (?fi¥5Rrwi^Pl*^ i 

(^) ^Jt>! 

WJRRi?*re (3»*n? '•uTt^ RPi^ ^ I 

Wl(Tang) J 

t 5*W 1p! <.uHkfl5i OW erlHI ^Ca *^1^ VWI <rt RQ?*I? 

^ Urtt ?TR ^r,H5t ’src*(T '*1WT CWre^^^fl5t*ITC^C^r«lt^JW 

1311 15 f& ^ ft*! ^ ^ ^ ’®RJ‘ ^ 

<p?3i I 01^ “^Rr -«[lwt<p ^c 45 ^ erte^ RBt4 ot ^c* 

RRRJ^RT I 










f9(Flule): 

^ ^ ffig c^ 'i s^u^ i w? I ’fWWTO 

t C¥!CT! ^ «fCT 1 

« ’t^twl ^PTK I ^t16?, C«w*ilt>^^ 

fip? ^l^Rr^f fisi^ I ir^jIiTLsi ft*pr c^ ^ 

^ -iiJR.^ ^pr ♦rtw ^fiw I 

^IWh (^togm) s 

^CS? ♦ri’f ^«k?i ^5 'aviw* *^lI3}^ I 

«Tr ■^ji^ *1^^ 1 ^nl^ 

fi*r Ri®? ’W iW 

■¥?rwi ^5W9t’«iit^ 1®»i ^tit® w ^lan 
^ ^ 5^^ ?rt*r ^W(i^ 1 

<SW (Cotting Edge) : 

fts ^ <fl^w¥rt5 

'WW ^ RtUit ^Il6^ ‘iW I •siS\C^ ft’f (Cutting 
lip) 'Q ^ ^ I w®j^ 15® ^nn 
4i^ ^ I Jrap|^23 (R^ R?" R5W 

^ ^ I ftg ^ I 

^ CT*I? (Dtzd Center) *rcrt (Drfll fotnt) t 

’5pi^ ^w?r ^pj^ 'spi I ^frtww atw ’Jty njw^ 

t^^ls a*ft ^ I •nw aCT at TPT^ oij^wic^ ‘ilitt at, **f5ia 

ta’Jr aic^ i 

«C9^ (Web) J 

^ Wjli <3^ C3^ ♦waWarraCT ^aiajfPftata'^aw «nia i 

arrft I®? ^hc4 otr aat at i ^ewa awt ct9!a a^attr ar i&a 

TO I *\m^ c«W€CTa'intCTRif^^FaHi ^aWat i 

if) QMKta (Body Ckarance): 

UalWaatfiftaaajia cacaaftt anaftaBt^aHtati^waroalcaaii^iw^aft^rarRm 
aca I a% Q^mc^a ai^c® 'SafttB? aai aiacbcaa aw ftjsa aiacroia a^ awaf i ‘toi lia 'W? 
iiaieaT^^a^aaaaa i 



fta: )e.^ ti*f fttSa aapf aaw 







(Classification of DriU Bit) : 


> I w(5®»r W ; ^ ^ i ♦IvM'II^iik 1^rt6cs ^ 


(^ fippff ft®? is^Srot wts^twf ^ ^ ^ ^ WW I 

C5im*H^?|lT^«ft'^??n jt#%Tl^C¥4*lP?«^^tC*tftTO^^ I C?3rJf : 

> I (Stndght shank drill bit) 

I (Taper shank driU bit) 

(^ ftpff w?ia 5^ ft*t W j 

^ I ^ ^ C71? (Three and four fluted drill bit) 

^ I^ W ((^ck helix drill bit) 



e I cat C3d%l ®»rft5 (Slow helix drill bit) 

8 I i^ ^ ftS (Deep hole drill bit) 
e I fi®! ft5 (Crank shaft drill Ht) 

^ I 05rt (Oil hole drill bit) 

<»!^S»rfte (Stub drill bit) 
n %nftB (Step drill bit) 






i I ftftrfS®]? CST®^ ^^Fi(,v3 ftsftlftSlGt *W*f ^81 

WI ftPifitfIfl 15 «t ft?0,^4 Ww; bro ft.ft[. *M%ftftl?^Cft I 

JOTTCTftl^ 5“ 

bo ft. ft. o.oeft.ft. *tW 
bo ft.ft. ^ ft.ft. m 


^ I C'i?!! *rt8f ft*T ft?- ttUiftt A Otc^ Z SM lot I A 0*W ^n?sw W 

TiH oA'88 ?t c.b8 ft.ft. ^ Z 'fl? ^ o.Sb ^ bo.8^> ft> ft. 

'01 ft? -b c*fc^ ^*0 ^ iw '^?n I Vo cwc?* 

o.boe?ft®^ o.'OSdft.ft. b^?lt’Frfw^iW?t<8^ 

*iRt ^ o.^^V tfti ^ ft.ft. I 


8 










^1^ 




"ijKt^p^i (S^TI? ^?1!?1 (.■5i55), 

2^^ 5Rf5 C3^ 1^ ft® 1% ifl^ ^£r5t %l?r*J ^S5t5 ^ I 

c^R^- fir.fS. c^?5 ’tjT^, ^ 5^^ 1^ 1^ I 

^<t.S RR^ ipTO %S? (Uses of DiiTcrcnt types of Drill Bit) s 

0) s^jiTJ ii&*i 

^iRt, liJU?? ^^ f%3 I 

(^ efi^ HiK^ ’o dP*ira 1S*I 

4ft? 4f^TC^ 1?5? ^ ^ ?5? I %♦!?? 'TOR? 4J^t? 

?T?^ 1 4fTO[ 1?[^ 1?S^ ^*J1?*1 ftg ?T 1^ ?T??5^ ^ I 

(«) § ^ CTO |^v» S»t 

4|TO CTO (Core) TO ?? I RhrH ffes? ?TR ^ TO? TO3% CT01^ TOTO 
?? I 

(S) ^ 

TO?1?1??ra, ?Tt?C5tPl?l?, TO! « TOTRl ??? 1^ ?TO ^??» C^JTO ?T?TO ?? I 

{<t) «Wfl Ii«l ’R© 

C3t« ^UiTOSm^a??. c??to¥!», i£RTO? 5 S.^iiR ^ifSB^ 1^ 

?T?TO?? I 

(^) 1%nc5i»rSn1*(5 

^r®t?1%5lSftt,TO??RI?T?TO^ I 

(?) W 

^?TPr RRt ’f#!? ffe 6^ TO? R? ?i?^ ?? i 

(V)TO^ CTO^1^ 

"TO^ '^(,«»i CTO l5®t, 1^ ?T?^ ?? I 

C^flt^Rf C?!^, ^IC?5 CTO <3 ^rf5t CTOT Isfl^^TO? ?7?^ ?? i 

(io) c^'fi^rW 

1sftt ^ <p|$^l5j ^^tt, 'O «5»i$‘C|« C?Tf?t ?t ?IP? RI-f8 GjPi?, TO!? TOT 

1TO ^ ?T?^ I 





«I)KW*I (Cutting Angle and Clearance Angle) s 
»Tnr I ^nw c^ c^*t 

^tCT®r ^ ^ I '4? CW ^ 151WH*f ^ 

(fHo ?r<r ■fttrsj i '»’»<('©! c^m i ftRjjj 

'HIS^H RR>jj ^ 11^ <^15 5tn^ ^ i 


^iRSppmrtiSftTjm 


’?i«T, ’sn^, 'stiwca's« 

^\yo^ 

H'(«^il»l!.il4> «jlR3';>l 


3^y <3t9, 1^ ^ajTO, 

^b-- 

c^iyf!9 


-51^, •^l«i 


t’St'iwn ’§t®i 


c^UfftP 'sritRR 


^il^lPlR^lf^, SlP?4, ilHM, C"-? 

Vo® 






^fl5t ^ ^l5Rjt ^ C*l 

171^ ^ &4llW^ W ^ I ^ 'fl ♦ifiRH ftt%5 ^ I 

1^ I 


•n? 

ftsrca*i «iTf??Pi 


i^.° iff" 


is' ^I?5 i5,° 

3^y Ql®, ^TRRF 


sn^,»r5?w? 

-^i:® voo" i 


^<t.h ^ (^m (Workable Drill Bit Selection Technic) : 

(>) CT 1a®i ftdi? *in^, HiTt, ^ 'tRt C4IWI ^ 

^5il^fl^ ^ 5rt I 
















(^) ^ ’«P1¥5T (Crack) ^ i 

(«) 1^ fttB? <S(^ ^ ^TIW 

’RH I 

(8) "TO [3>«k«j'»i ^RK ‘JTJ I 

(e) ^ m «fRIOT CWR I 

(h) c^ ♦rcsr^’5?c*^fS^®^ ^r)s^ i 

(H) (R 1^ ft®? *|f«*i ^»f 'aii^il'ofo^ I 

(b*) ?!^ R^^ncs RTT55*t^ -^15<p ^R*ik®l? <lTwi I 


^ d^ftt^t? 
o I Is^ ftB c^ ?ilf 

8 I ?^7 

^ I 

b^ I ftlJ “S ^^1? 

>& I RT!^^ 
io I 


4fjf: 

i^^rftff ^^u'o ^c?T?n?? 

11^ ft? #1 ftcs ^#5 ? 

ivD 11^ ft®? csftftw I 

>8 I JPTl? 1^ ft®? ?J??J? CW<3 I 
I ^ifts^Ki’W # c?w?? 



I ^ cTWRi? 

i'l I 1 ot I 

^ir I Rw ewe I 

i«& 11^®? ^ 

I Rt“h ^RIOTI3^^ R05« •Tpl I 

115®T R®il RR>{| ^ (?W I 

I ^»r ^.gRR’fljH ewe i 

I ^ ft®? ft??^ ^I«k^ ^?T ??? 

^8 I RRjfl ft®? ?T??l? ewe I 

I <?ft RtH«i ??e?? 1^ ft®? ■?!? ew I 
^>1} I oft ^ fttB? fififleT I 

I 1^ ft®? ^ filw RRy Rft?^ ^ I 



(Counter Sinking Process) 


^15*51« (Coaat^ sinidiig} S 

L<f*\v^\ UjHIh ^ tnuk^ 

I 5f 'C Qu^cCsi 'sitW ftepJ 

1%^ ^ 1 

C^W ^ 

^ ^ Wf 1418*5111 l^r?^ (JWIW 
TCTOl 



4|8<5W Pre^5»PT (Counter sinking toob): 

’s 'w*iT "feg 1^ 

4|W(? 5^ ^ I f^ 

?Cir *5fC4 I 

“v) 2rww% C4W 


n) ’nW>4T8^15f#^5*f 


Iw t 4lWl? W4l 


»U WTCROUNO 
rcii couKrtftSH^ 



«W7!M«W 
<X)UMTERSMWC T00L$ 



IBar: <?l$*5ln P!^t.5»T^ 


^iT^rtirt^ ^ RcedJn ifMT ^IWM nfsij 4|8'5 m 1S|#t 4Sir ^ I 4|8^In 5®! 

^5ilT ^ I i5tH^ 4 wltHu <p15®Wi 

jji I ^>0® ftPit 4i$^i4c^iflw fiWiw w ^ w«f OT «rwf^ 


'4|8<JH PRj^tJW 4J^<Jii (Uses of counter sinking Toob) : 

^ ^rWt 1ws3^ ^*0 ^wtu w «ww RRhti^ 42e '8io® ^r«w )so“ 1^ OTW 

^ I 4|8^1iT ^'»l««l If ^ 1sQ«u?s (AVei^ | Qi^^n 

'^w«i ^pRW I JBI® ^ 4t rt4 4fSiJRr 

^®4^| 4^ ^ 5 C^ 4PT^ 419 ♦t^TOt C9Pf ^ PCT 91^ ( 

C9PK9 SWW 1^ 4919 *19 41WT9 Pft4 5^ 9J99I9 49T 99 I ^199 9ilf9 ^^J'S 99^ 

9T94499 I 






^8^ 


i I <Pl5^l5I 
I ^FIWh 

v51 «j»i5vi<i Pr?^ ^iit ^ I 

8 I (?rt>ra 

(t I <p|5^i?i 5^ ^ sf^? 


^^r<f^«!f- 

"h I T!®’?!? ^rd^ ^ 

S I 

\r I (5(.*1*1 ^ %S C^CT 

^ I ^i®^ra ft?f^ ^5^ fipFRi 6 

io I ^1& «ij«i^?i 

i1H!si*14 «S : 

I 4l®flw ^^d^t <*iw ^ ftai ®ifj'^^ I 

I «p|5^in f>r(fe^-<£i^ 

1^pIS'CIh ^ C*Wf 

^8 I ^iWi? sr^flft 

><J I Rl%g ‘pISvIh ^ 



%T 5 ^ (Thread) 


(Tread): 

^ C^ WT Tf^ C^ C^ «♦!? >I^H«IW ^JlblHI Wt 

^Tl5 ca^ I «l«il?i ^Pi's’ok^ ^Tl5, ^•Tt 71 7^^ I CS^ ^W7f Ttora 

7C^ I WlC^d <I?.W ^47^ HKB?! R>^W %5 ^ TTC^ l ^JIMWI ®5 WTl '4||^Pi 

1^7^ 77ra ^ I ^3 ^RIOT 71^ ^7^ (SpR77 TITCT^ 717 i 7? 

CTl^ 7^7 I TtTIT'rS i /8 7^7 ^ITlWl? ^ 5 ^7t CTPt 7^ CTI^ 7^ 77 I 

0f^ ^Rb^'© C5^®7 ^TWt 7T 

t^cfll«r(.v9 7®TT 77 TPI(Niimber of threads per inch) •£1^ ^fTRi csps ^Ik71 

jrT^ %7 TtTlTW caC®7 IW^Wft OTt 7S7f 717 I 77TO7 TTW ®7T7 7WI CS^ 1^ 717! I 

vvi«|\» CSTC^ C^PlUTf '»l*lfSok« 7^ 7C7 ^ ^TTC*! CT^T^ 1^ ^7t TTC^ I G3^^ ^fWO 

CTpf 7i!7! C3^ 7!?f i ^5117 3^^ 7WT ^ 7^ C9^ TC®! I ^!^7t77 77^ *pt(»^ 

«77^ ca^ CTfTTTlf^ dir5lrt<17 '6 T^TCTf 1F1?7 CS!^ 7J7W7 ^ 77 l 

i ^.7 %t7-i£!7 RI^ ^lw|^ (Different standard of Thread )j 

7T 'TTfl?7 7 t 177T7 C77 'SRJ 7f& 7! C7!^ 7T77J7 '^TT 717 €[(.«»<» (2lPf7 

3^ C7l*t, ’t®la'ol ^'ojIR l7Pf% 71CT 7^ TTC^ I 7R fTPft 

^^1^ 3^ 7^ ! €t {2f5 ^757 ii^!7 \ 

i I G|[5 h (British standard) 

7 I TiiwfiRPR •^lwl« (American standard) 

I %^?177TP*HM (International standard) 

i I Blt^H ^bi« : 

@f>j ^l^ni 3 ^ ^^1717 RR>a 77^ 77 I C77OT 7C7!- 

^) Qlt^ «5 Mv 9 8^ ^B'77!^ (B^.W) GffF- 7^7177 77^ «?k«T? 1^J17 «i<)^ 3^ 7I77I7 "^Tl 
77 I 'll? ^719 CW 7^ TICTS 1 ii|7 CW (Aiigle)=<?(f ^tflT^ (Depth) = o.’^So'O x = 
0.^8 X 




i88 


cw*nca5i w*nPi4i-i 


1? ft \£pr i£i^ '^rf*i 


d®^ ■gRT tft ^ ft ft 'sn? 

®i?jwPw 

ft 

ft lS^Tf 


(B.S.W) 

(B.S.F) 

i/>r) 

So 


tf/«^ 



«/i®) 

^is 



^8 


V8 



tf/i® 



'O/lr 




«i) ’Fft*? (B.S.F) or? 

I9t ca^®^ »1'§1<I®I 'il'^ SIH cai®il i ft* atft tftc® CSTO?! 5^^ C#f I 

eg® ftfts ^ ftlia«t 5PfT ^ I la? C®R (Angle)=«^‘’ 

»f) fti5*f •'iftn (B,s,P) eg® 

a? cg®w *iiPi cs® « I '5^ '^, 'I'Siii®! « c®ie*tg ^.^.® (se®?ft ^ie®i i fti sift 

tftc® t.'®,® ege®^ esw c^ i c^«r {Angie)=tf4° 

QftM ’ift^narog •an-g 

(ft>iprft) 


WITOTiJt? 

IW^rsn? tntc^ ^rawci? 

tf^Tsn? 


^br 


bb 



8 

bb 



(? 

bb 


^8 

1 ^ 

bb 


^8 

1 H 

bo 



b* 

bo 


bb 

: ^ 

bo 


bb 

1 >0 

bo 


bb 

1 bb 

b- 


bb 

1 bb 

}y 



bb 









c^«r b.s.w <a^ i 

CW (Angle) = 

’fStro (Dcpth)=o.J9So'0 X ftF 

ii? ^WT froi «i<ph ^?n ^ i 

^) HJl**j*^i*1 ^6 C^(A.N.C) 

N.C. <S^ I B. S. W [kt>iL< <^ <lj«]^|«l TO I 

^ CW (Ajigle)=^o" 

CS^TO 


4!ia(.ii1>i<i 




^srw 

ftWirSiii 


f5l%'5(t? 

0 



^^^.8 



Ao<^ 



BA 

.>W 



8.^ 


'OS.lr 

8 



’©b-.b* 

a 



S'©,© 


^v 

.iio 

8*i.5» 

H 

^.e 

.O^tr 


ly 


.OtrH 


:>9 

^.2» 



^0 

i.'H 








i.'© 





.08 «l 


>B 

i.o 




o> 

.oO^ 



^) Hil*!HH ff CffF 

^ C3^ ^TTC*t TO*I 'iQfS'* 1 to I CS^ ’W ^fTO»T I CTO= «t^tTOl= 

o.’Wt® I ^ CSC®?! CSC®? cs®? c?f^ i 


'5fICsri?TO^^JMTO csc®?^(^. OT. lir^) 







^ 8 ^ 



I^Pf’snt 



C^<Sl®15|fTO 

(i|vb i>lR«r 


(course thread series) 

U.N.C 

(Fine thread series) 


^0 

k\r 

<tA'b 

>\r 


'SA^ 


kS 


^8 


iA 


^o 

^^/^'^> 



cA 


ilr 

'fl/fi 

^0 


sA 


^8 


V 





i- 



tr 



i- 

H 


8 






^- 



V 



ii 

A 




¥l ?*1 (A. N. F.) GT® 

(S^ N. F. I BSF (S^ 'lI 5 'l«i«p CSIP 5 <ij<i^fl ^ I 

^) ( 3 ^ 

(^) ?®PlVlC«4 Cff5- 

WT ^7^ OT*RI ^*7] ’5*TO, f^ 1^ C®W? ^ 1%g 

«ipi ^>lR*ll ^ ^ I ^ ^5?]^ ^ ^®3TO^ GS^ 

< 5 >< 5 ^Wfl ft? I 









ifl? C9® 5^11 C«K5? C^*f <aa° I *11? ^ f^CT? 55 i (i) 

?$Rv-li?l'i! CSPS (UNC) *£51 (4.) CSTS (U.N.F) 

?®f?WtWE (2|C®?15flf ( ) 


U.N.C. Thread 


C5h5 «J'l«Wl3|!l 


1?. f5. 5n?, 




.^88 

8 

ilr 

ASfrb* 




<t 


.^(?0 


^8 

. 80 ^ 


i'® 


\r 


.8<^ 













8 


.V6^ 

V 

^ — 

^0 


.JMfO 

<{ 

^.0^(t 

> 






>>s 



\ 

h 





V08 













8- 







8 

8 



8 










<3^5^ yfff (C^P\ Pilfer) 


U.NC.thread 


?fi8 

IB, Pi, 'ant, 


C^p! cS^ W9w 

(course thread series) U.N.C 

i:^ ^ITOl^ra (Fine tread series) 

5/8 

^V- 

.^0^ 

e/5’5» 

^8 


■S/b- 

^8 





5/-^ 

^0 

•'e^8 





^0 


«/8 


.S'^h 

Viy 

>b* 




.8hS 


blr 


4 

b* 


.(^(^«l 




d 

8 




>8 


> 

V 


>>>'& 




i- 

5^ 






54 



^) csrfii^ cs^ 



(S^ I X f^ ‘bo'’ I 


^ c*tT®r ‘^i?! C3P^ 



X^I«*ijM*ih udwu 










> 8 ^ 



c^n^f csi^ Pilfl9 

7f^ (S^ 

> 

1 


0.^0 

!^ 


o.^d 



o.'^d 

8 


o,do 



o.do 


> 

oAd 



oAd 

b- 






>0 

i.^o 




>.d 

^8 


^d 


i. 

>,d 

itr 


yd 


^.(? 

yd 


\.<t 

yd 

w 

« 





>50 

>5,^ 



'^.d 

y 

'5‘ij 

8 

>5 

'®ffc 

8 


8^ 

8.<? 

>5 

Bd 

8.(t 


S\r 

d 


<t^ 

d 


dh 

d.d 

8 

^0 

d.d 

8 







^<to 


(DUferent parts of screw Thread) 


(,^5l« C^CT 1S^ *1tOTI GflCW 
Wt ^ CTWfW 

^ I ce^pr •iltBn ^iwr 

C^Rfpf CTfWft 

ifl^ 1*ror I ^ 

^ ceww i/t- j^'ow 

Jj4W I 

c®»W: ce c^rc*rt Stw ^iWT c*JW5 Y* 

1?!^ ^ I 



1^ : ^01(9^ 


wiiPfPBr: ♦Rr^ %ift^ ^ (S^ F«fni ^pic^ ^ 
•nwTO I« cfi^TSTififiUra I 


<TOTOilTft 5 ™ s cwe^^WfiSF ^31 wfc fwT ^ 1 *fw (^ 

^ ^IfOST^ I C*PW '* 1 SlRf 5 IW 4 ^SfRT ^ 13 ,H<J %WlKEriJ i ‘•IsiRElsi = C*f®R* 

^5niT-4 X cs*f^ 1 

fta ^ifit?i#w : a^w ^5it«5 wit® ®iiiRiBw ?Pt ^ ^ 

®I« 1 I^ 6 M I 

CS® ®[rWW • •iTlOT ^ ?*JW“*iRI V^J^’il G 9 ® WW*l*f I Rf^ ojlol'^ 

QR®^ ®nt 5 W*T ’O Rft^ <I^' 5 Sr I >iW[W wlC 44 « 15 »PT C^ I 

CB*# s ort^itCT 47RRr^ I (apse ^?ftc®?nJTw ^ jFJtt^ ceRiPfiWi® x? wH4Ri ^ 

cart^ 1 


^ I OR®? i*W ^ JFJV^ C*N 1 OT ftft® ^ ®IW ^ I 

JRtQ^ • 4iltw i^ht^ sp;l\^ I 

eg® 41®^wi^ ^ce R(5b^ ®il^fw a® ^ i ^iCF 

’^Il^l^, 4l4^®l4»j Gj® t®Jl1t I 

'^Wra® 

iflt ca^®? gjJr 4H ^ ^wwith an? i C4W ho’" ^ \ 

lFjf9 











c5H^^^rc5R®T’*’Rn?i cscw^R^ I ^V99 ‘i^’iH ^ Ti^ ^?rr <111351 i 

CS^so.d f^+o.oi ^ifC ^r«37W 



ftar^ iH.o^aowSf a^ 

Ji? qii^ ^RTlggTffc^ c itn w t I tii?c«fW’rf«rt?w^8ij'' i 



^ * ^^.8 ^nS^f a^ 


m4*^ [ <£RJ c^K^*n?i*w >Vo® 



c®snc?i9i c5TOl^-i 


(Field of uses of Thread )= 


<21^ 


§fl>n^«Tra^^^aJll<^(B-S-W) ! 

^T^iURI <u<;^h ^ 1 

§i5»f (B.s.F) 

1 

<W « ^”*1^ ^ i£|iPT ^l^^llii 

•IX^'* ^ 1 CSll?9 gi% « 'iUlMICIflWO 1^1^ '5RW 
C#t 1 


^ d'^ 1 

@l5»r^n^ ’ii?«i a® ( b.s.p) 

•nf^ <a? ^ i 

^iwra-SH 5m»RW ^(A.N.F) 

'illWra^H ?ffl(R«|il >ll><IIM Ifl? (3® «1WI? ♦WH 1 

3.3R»^l«'ii eg® (U.N-F) 

•il'©^! ohcus t5S«i, 5?!© 

CH^ 

Ci|4lR4i|si "jf^C^ >l5l<1ilk ’S ^ 

«h1c-^ ^?IT ^ 1 


4^ (S^ 

•n^ cs® 

^ ^ CW!^ 

*5^ *71^ (3|^ ^ 1 


Sf!3: 

If 

^) ^ ^rc? ^ ^ 

'o) 

8) «pi5»i «p|(.<p 
(?) C^ 

^?) ^Urrortf 

H) ’I'Slu'©! 

b*) 'aHwf3<»H 

>») 

>o) C»M? 

















i'®) # w ^ TO'S 

^8) Qf&»l ^jbl'i'C4IWI ’S ’i'Slfl^l 

^lwRl*f*H GSIC®^ CW « ^514^1 

^^WHiWHW CS^ C^«t « ■^f 

C2P?5?4(TO'0lt,^TO*mTO^ 

^\r) CTO ^ITO? 

^}b) %CP?I 'dfi, TO ^ f fN Crora TO (?l^f 

^o) '9i csi^ Ito? TO(n to- 1^, c^iro toi, •iPi*vh toi, cto to!, c2p® i 

^i) I^Ppsn? TOC^ ^ ^TO? ?1TO TO I 

*© csic5^ 1&a ii? f^f%3 f5f5?« to i 

^'®) Ru&n CTOI CS^S'^Ito TO^ffro CTO TO- 

♦f) 

^) STiTOI a^ 

^(j-) •^BjIqjI© ^ TO e<p|9 ^ 

( BSW) ca^ 'I'SliJ^I ^ ®C5W TO I 
P(;pu CTO a^tro ^s|W? TO- 

(BSW) cg^ 

^jic>iiPiw-iH as 

^) ^lt*^R<ph TO*ITOI '^>!‘al’£a® 

T) CS^ 

3) a® 



'Bim (Tap) 


>K>«n*rcrap)j 

^jH ^ »Ji^ 5»r, ^ olH %s^ c^ 

'q«r»3lH ^-cs|^ ^ 4TC ^ I t£f5i ^ 

5-cS^ m???, d>Ht« ffrat I iSiW? WR" 

'Ui? ] ^*tn? ^w cW'^i 

CW Wt ^^RsS «fCT I ^ 

4|Ci« 5 Hi.*iI^ 1 ^FC?r ^9T ^ ( Qfiwffir 

^WRrw ^ ffiywR«iw ^ ^ 

^IWPl® (DHRreiU 

standard's Hand Tap): 

1S3M Rlejj #TOTrf i|? \ OTRs 



ffea : 



(i) •vIH'ih (AmericanNational Coarse)'A NC 

(^ '«IwRI^H »uH«iH (American National Fino)-A N F 

)-UNC 

National Fuie)-U N F 
(fi) fil^H (British Standard Whitwortli)-B S W 

(^) QRh ^it^l» (British Standard Finc)-B S W 
(^) BfSi (British Stand Fine) B S F 

(v*) (Metric)-M 

^K«'5HC8flt(Tapset): 

«;kri^ ^ I 

(^ fiprir 

(^) ^ ^ ^'0wf5|(&C«B ^ aw ^3M 

(n) ^ «tttf 

dli^1>JCT?(Tq>er Tap) «W C«CT 

9 T*f^ 5 i 1 cHs (Plug Tap) CW finlT} ^sWT ^IIC^ 


Cuillr«9 tkfMe 



<«>'hf«r lap. 


Second (00. 


(c> Bocom<«K plug) Mp. 





(Bottoming Tap) 'sitil <S^ cS^fRT i C^rt5? u)H? 

’ifi»jic<i? ^ I OTCT otJS ?jt^ ^^n??Ti? *TM, w 

ifW ^k*il5i *fTC^ ^ ^>k’H« C^CZI 

I 

ftW OTf (Tap Wrench) > yjkHu ^IWRI 5^JCTn®f <Pi^ 

C5WS5 >iKic*ii 5ji^ ^ «n^ I ^ 5nRt c^r^f caf^ 5n^ ^ 'o 

<^9 ^ I ciis ftf%g «pFRi ^ i i 

(^) ^<T?«t ^ 

(<) Tf3^ 

T (Adjustable) 

ifwwj I ‘si^te. cflSra ii*(t 1^ Iwf^j <ii>tc4 sji:?it5R 

IS^? ^Wil ^!^c«jj ftf%3 BjHo^ 3ifl5f%r? 

^ I c^ c^ (^<19 ^ ^ 

^TT^ C5Wa <^<^\< ^ I C5f& fllT^ tfik^ ?? ?Tt<1 CW 

€j«ilcH« ^Tt^ C*C6 ^fk!J I 

tjlPk (Tapping) 

^Tf^ *3)*3^lfl ^*^T 5- (S^ sj«n#^ triple ^ ^ I 

W'l CW, ^sk?R ^5TH (ak!il«r% C5FU3) 5ft iMm efctrl^ i 

^) csRini^ « W-lM^WiJ 

^)M«tTra 

fl) 

^) 'NtiiS) c^i^ra 

^\r.8 5 tM ^ (Tap Drill Size) 

?nf^ wiw*jwu ^ ^k*J! 1®^ ^ftPT 

^ i ^ ^ 1>TT^ ^ ®TT^ ^ft«r I ®Tt^ ?T ?Tf^ ^Tl? 15^ 

c*r *ift(.e?ii 1^ fir5 «mw ^ ct? ^ft^^ 5jt^ %«i ’ft^ ^ ^ i 

^ Qk^ ^14 He’%-v^% ^i 4¥ ^ I <^Ke?X 6ji^ ^ ?rft®f cg^^ 

C^vSHk^ lftll’t%T’lft®f 

^nw ^u(.« ^ I ^<f ®Ti^ ^ ’Tft^ c^ ^ ftiae ^<1 ^\Zu<9 

I ^RR isn’t W ^ <S^ ^51iJ'el ^ ^ I Wt C3^ ^?5nM ft*Tt 








■55 *111 ?jic*ra ■^ife<3 csic^ csro?i ’I^rtori 

a^'sii «ifiMuifi <iT5?n *n? >3^? >9? str*! ^iwr fla«?««,« ^ 1 5n*i l5®i 

<P?H.« Ri.»51 I 

T.D.S = D-P (Csi^) 

T.D.S= D-1.13p(f1^*r) 

T.D.S 

D= C3^^?3TC‘®BI 'll?® 

P=C 3 C®?f^ 

N (aif® tfeps C3C®<I sR'^m) 

’RWi <#sn»i fiiPift'cra j)?*v 'khvQ+h 

I 

SkISJA*! J 

i/i_ 1% »!3^ (B. S. W) C3C®iI ^*51 '3jT*t 1g9T ^ I 

^PfRW WRT - 

isn*r 1s»t 511?;® = ^isiwur i.^-s/l^, f^. ^ 

= Iotws iA B. s, w la® 1®. f^. 'ant 

= .(too ?!^-.o!ti8^ 

=o.8o(Hr ^ 

: ’rf*(Tii*f afsi I5r*i ^*r ’n?® ^ 1 

i4 lai.l^. 'btsiicyBM w-KUHw arsT? '51!®^ ■®=?j t>n*f %i ’n?3T ^ 1 

'STRi^ ^ 3.^W*iji«wi*i csiffi^ (ar5?r =o.*8>»ff x 
fiPiRiUlii csro? ^ fiiPilii'Di'a 1 

(315? ’i«lfl«l ^ = o. 58<9(J X RPifi’Cla 

(3^5? ?Tll3? 5mrcsf5i? (3i?5 ^ 3 : 3p«j< ^rlRrsT? ctst? 'ERm?^ 

■n^e 1 ^I 1 CTO ^ERTRiiJra i.5'o>W!(?x1’r.ft. 

= is.S^'EW ft.ft. =!b.‘ 1® ft.1^. 



(SCOT ^rltWT ^(i7o’\r\r% l5j|W cg^ ^ ^ i 

^niB^ <ie%-lrV% ^ ca^ I 

^ % ^rft^ fe»iH ^ 

flrt^f {(^^ X <31^ X k)] 

= (.^(^ X 0,<!sSM X X ^) 

= ft. ft. 

5|ft Vb^% ft?lR Wl 

11^ (3CCT 

= ^^ftft. (trtr X X ft.ft- X ^) 

= ftft. ^.ooooS'I? ftft. ^o ft,ft. 

= i^ftft..i.<l(? ftft = io.^(J-ftft. 

^ ^e%-vv% ’TStiTsm ‘£i?t 1^n? ^ 5 ?^ ^ «fSRr5T 

^U'Qin I Pi'?tk’» ^ ®TT^ ^TPT-C3^^ ^CJ 

^reWI'*!] i|?t CWtTOOTJ FTflft 5|CT ft^ ?l? I 

>b*.e ^>rM ifipi ft^ ^fflftvr (Chart of determination of Tapdrill sige) ? 

?®ft^!nre iTT® CT®^ ^ (S^ ftftg **rTC^ 1^ ^ «fc?rref*T 

^\r.^ ftiw ph*ih 'a? a;-cs^ ^ ’aPf c^ ippi TRi aw? 

WCT (3^ aCT ^ I <a^ ’pi aw? •aat aHc.^ ^ft?i ^ 1 ^i?a 
?5?l? aac? c? ffe ^ ^ W? aiPi (Diameter) cgc®? W? Wac?ft?- 'a? 
at w? ca^ a^ atc^ 1 T^aK ^rtPK ^aia ®iM aja^ a? 1 aaiaa ftg (Through)-a 

aw cs^ <pil5<.'® dJaia ?ira aiaaia ftftt aRaa ?^ag aa 1 

tmttrw (Plug Tap) s 

(^aia Gift? ^a c^* ^ ft^ta ca ftraft aiaaia a^ai ^ ^tifta at? Bna at ata ^aa 1 ca 
fega »£j^ enw aar aft^ caja (Blind hole)-’fla ftaa 'aw aaa (®ata ?na ajaaja 
^ai, ^laaa snra ftjia »i!iat. ^ cs^ ^®ft ^ata afar aufti ?ia aiaata ^^ac® a? 1 

fljta aiaai^ aiaraift^w a^ia at aww c*Ta *rTc^ cs® a^ac® a8ft^ aiaaia a^at 
a^ 4r5m I aiaai^ •«? aiaiaifa^ aana ar??® ^ cf3ia?n3 aiaareaa aa ca <ww 
eg® afa®iaaa?c® tftaftraara^aa 1 

aW^fljia (Bottoming Tap) - 

aft® w^®ta ®^TW! cs® ^ria®ia ^ac® a9ft^?na aiaai® aa 1 





idb- 


fegi* ^ ^s«l €Jt?iT«l ^ i €ft^ 

^ ^ I ’’T^ra iTOJt^ PijjPiR^ ^fMUT ^ini I C*R*?: 

^ I cs^ ^ (?ni I 

^ i^TT^ '6 ^ cg^ ^ii5<w wsrs\ ^ i 

^ I c9^ I 

^ I I 

9 1^ I 


?]rff^?,-(i]? Ti^ra fea^ RR»sj c*i cot 0c?rN stoitot 1^ 

li)? '®|Pi«?>i CTO *5^: 




^nriOT (^TO^) 


TOOT (^ ^) 

TOf^ COT (Terpentine) 

'sn^ 

TlfttTOW 




TO^OT'R 

'S|JI«lPlfii(lV 

C^C^lfOT 1%^ TOf^ COT 


i ilJrmft? 

^ I ®TI^ c^R ?^f?? 

81 c^ ^>j(.^i* <j*'oiu ^tro? 

(? I TO ^ ^tro^f 

I #Wc^ ^ C3# 

<l I ¥nM C?I9 #t? 

\r I 1ot »iRef #t? 

I TOT COT «TOC^ CW I 

io I Drt’f OTTO C^ CTR 7 ?I OT i 











I q»H,\9 it 
I i5Tt^t c’fl? ^^i?o #c^wraf 
i'S ilftt’f 

^8 I ^ c»wr 



I Btm 

I ^TT’t ^R (SOTJ ^fTOTI TOf 
>ly I ^ C^WU? 

i>61 «frrf tTR c^ *w^t w 


I ^ I BjR^ sI'fR ^ ^t? 

I W^ C^ <1^1 W *5^? ©TT^ <l‘l«JW5l ^ I 

^v5 I C^ ^ ®JT^ ^ ? 

^8 I VnfttI?? $t.?]^ I 

I swiwij i 

I intM 1^ 

I 1S^ ^3^1% c^ I 

I qhiu ^R5RI ^ I 

I ^Tt^ ^Nv» (^099 

'do I i/^ ft. ‘fl’T. (B. S. F) CS^^^FIT ft^^ I 

«> I ft. ft. ^Rnn?8i? csj®^ (^(.\b< HicCii ^*^1 1 ot ft^ ^ j 



'ttR (Die) 


^ (Die): 

^ CS|5W 5*[ ^ C’fWWW 5^R«M ^-CSf® ^ *bl5 (Thread) 

^ I ‘iflsr ^ ^Pi^ ^>*r ^ 2g^ iiw ^ i cs® ^sct ’W 

C5®*ra I Wt ^ ^W*r ftiPR C3^ i^Pft fes^ 

^MlC'jl I "3^^ csi^TO® c*lCT, 5^6 CT 

tfp^iH's t si|?^ iiRICSl^’ftW^^JW 1 

Bile'll ^ijni errors cs^ ^siBt t cg^ ^sfBt w wri ♦im w^rfrt 

(Chamfer) ^ HIt-fi c*fQ^^5W, ^ ’iBdc^ij cS^ «viN«, ^%5iT 'Vt^ « 

(Pitch) TO I (Die-stock)-OT ^ ^srfM^C® 

’esii^Plc^fl gftC9 ®® I 

aj^luwT (ClassificatloD of Die) * 




^TO^sft ^ cS(B 5 i15w 

^hA (Us^ of Die) : 

i I (SoHd Die) : 

ifl epTO TOW TO! ^ i CT wlt,^l TO 

ifilB TO I ^ *W1OT! TOflTO^ CWB TOTO !f ^5l?W CTPf 
TOTO TO I TOT (S^ ^ ^ ^flTOlW MTOTT TO I 

1^B|c 5I11 TOTO ’iftw TOTO tot I ’tIto 

1%^ fiJ^Wi TO I CTO^“ 

'^CTOt®^ (Square Die) 

ifl etTO ^1?-^ C8|^ ■^fro RPft C5TO (Chasers)“®ft ^ ^ 
TOlTOW %*TOTO 5IH>T TO TO I ‘flBrw 



fSai: TOT®^ 



IfeJI s A ^ ^ 






^ I ^prl^ tfi^ ^iwM uj*w 

^jWI 
(Die nnt): 

lifSt I *ptC*tt ®^5^ »ii^«^»l?i •i>g(.»w ‘tt'ol ^s?OT 

^1 


«t)lf Cfl^ (Scerw Plate) : 

9tf^ jflUr iflTR P5c.»iu ♦ii'e^i ^ '^nus 
■^we% ^iw? fteff« ’siwr wott 

CS^ W«tW I ^o ft.ft. 

>00 ft.ft. WW ft.ft. t[t 

^y>6fc< ^HCTt ^ I W 

^ W ^k-Tn ^laCT^W ^ ^ CT* C^OT ^- 

CS^ l^sfift^ ^ ^ ■^H I H“C?ft TOT CffF 

W% TOltl <i|Bt ?I'ok^ ^ ffeff 

I 

^ TOTOR^lTO Jt ^ (Adjustable 

Die); 

^ e|TO ’®^-i£fir TOlH ^ ^K?l^.nl TO I 

TO ^TfPW ^5TO ^ ^flR® 

TO I •tft ^ TOt? I 

lO (Romtd Split Tht) : 

laflT^irow cTOf ^n*t ^ifteTOt *rf^ i 

?t TO5W? UWT caw ’HOT 
iifBl ^Etr TlW cajt as I 

^alwi af ^ TOro^ac^ 

TOi 

TOI? ^liwi ^'aiw 

TOf ^^a^TOTO*Wa^%^ I 

uQ^ 4 lew ^TOla >,^ O’ ♦rt® 

TO I fleatro TOSS 

TORt TOOT TOTOIOT ^ t®Sl TOf 

TOl 

(StockDie) * 

‘fit 'ait’5!^ TO?i af-afa'^flTO 




16a[ 1 >^.8 ^|8 ^ 



ffef; 



1631; >b.^j 'a TOl 







^ 'riw I ^ WT ^hk«ih 

^ C*rre^ I ^D9rk^fl ^itT «ITC^ ^51^ 

w ^ c?^ fro cp^rTOl^ a^iiw% 

I i£i? €f^ \gl? ^ ^ ^ ^ ^I'Slfl'&i 1^ (2R®^ 

I 

(Die stock) • 

^ vsjft^^p? CTOI^n? W^ •TCT ^ i ^ ^t,<M ^TRNI^ 
W5 ^<l! ^ 'S^v^ *rTC?RI ^lua^ ^*1^ CTOl^ ^ I dPr ^^®PTOI fif^ 

I 

CS^ «WTC5Rj eCTJwfllll^ (Need of Lubrication) : 

'5l?t ^11^ '^fPra ^nitl OTI^s?? TOK51 

^ I 'sl^lliPiCT^i (S^ ^ I 

^ I >ll^»IJ ^Cil 1 

O IC^ ^ 'oih^'o 'i kl*!) 1 

8 I (S^ <l»Il5W ^?n? I 

<t I ^ ^ <a^ «Pii5l<i 3^ ^-<il? •ik'fifl (S'-^ln «nc^ I 

Vb.^ 5I»RW (Carefulness) j 

> I ^ cs^ ^f5i? <ic^ ■^Tf^ c^itHi c^ 'iiHt ■^rc^ 

^ I 

^1 3dciil«r5|fl <£j^ 'a)t^l«<i ^ cS^ w <«<,>» ^ I 
'OI C3^ <mUw ^rsra -ij^^w ^ i 

d I (S’s ^i5hs ftfW ^ ^ ^i?R» 1®^ c^ '5511 5^ 55® 

5IU I 

a I ^-lii? ^iffit ^ ^ c^CT ^ ^ «i^r5'® I 

^1 Lm \ A» wr ^ ^ ^swt ^ 

C?R«I \slc»« ^ I ^ ^ ^ <I1WI ^ ^Tf^ «tk^ I 

^ I ^ is^ ^ (NRTfWI I 


*9 il ^ 





i I 

^ I ^ (.h15|»i 1^ 

v^ I <pk«w ^PRl C^Wra 'q|l^<pk*il 

8 

^ I 

^ I ^ ^ ^ 

^ I 

1r I ^ J54t^ #tBCT C^RTCT 

C»j^^KHl ^£I^4|tSl’3^Sli;^l C»T»f I 
^o I ^ ^j^^(.5i 5T|^<H^OT? (?N I 


I CTWT^? 

I ;5ft-4giT «W?^ CW<3r 
I «|j|yj«|c^«l81 \5lt €J^ 'e ^ -^f 
^8 I ^RfRIt 

I ^ C»W? 

i'j? I ^ ^ *ft^ ^nrr 2^ I 

is I ^ ‘*n;«n‘ 

ilr I ^ (75C^ ’TOT? 

i<fr I ^1? ph^iin C^C3 ^ I 

^o I ^ mm cs9\ sj^tm? g CTi ^ ?^f ^t? 

gg t 

I ^ ^ CTHHJ ^ I tlTf 

I ®ca^^ I 

I Isfofl €TO? ^-iRI I 

^8 I TOl CS^ ^ICRI ^519 CW «l*Tk*i?i «itsl«f^«'«i ^ I 
I ^ bMHW CWCa ^ I 

I ^5T? o®c^ <i\<\\9 ^<ra*t (m I 

^s I ^ 

I ^ ^ <1^ 

^S» I '5T?pPOTfCT ^ I 


^o I 


m I 



(Spanner) 


’^tJPW (Spanner): 

^ ¥ ^c?nc^ «;|l}^IWl-rtT^ ^ I '"•IJPmi « iSMi’TtCTlCTOI 

c,^k*il I C^Pl? ^IMT CW ^ RPft ^ I 

^1175 s?l9^ « ’ftra ^)HIW4 V WI! I 

""WTOT <WW ^aR?*t-OTCW ^ "W* I ’•*1JHW ?«ft 55 C’PfSft TO ^ 

^hlnHHl5i 'PlIUw I "^hln ^|‘®»i ^ *^nv9 "TO »|Sf^THCT I wIfjHIfi 

w^wi« ^ RR>?( ^ I 

4oA «i^|«gwT (Typ» of Spanner): 

HiHlfl-tiRT <23ft Rvi’l ^nir^ I ^®»jTr5nTO5 «Wt^ 

TO^TOC? I ^“ 

^) ^ ^-nrWB (Slid Spanner) 

^) 'Hjhh (Adjustable Spanner) 

^ (Slid Spanner) 

L«i«is 'Hihls”»^RI "W* ^ST^K ^l^knl ^ ^ I ^iKfBl 

C^t^?t •?i5c^ *rWTO I 



-Hjhbi-<iRr •t’^lwl TO V TOTO <pRw TO 

^6 aWlc<f I 

■"•ffProRT *af’ ^ CTOTt ^STI '5W*t tfiWa TO ^jPT GPW <at?5’¥ I •nPr^ 

^ TO^ TOITO^'SW TO?f fro CTO^ ^>teTOTO 1 

^’’TOIOTJ TO TOC® TICTO TO TO^RTTOf ^fTO i 'ilTtTOll^^STO TOPflOT Tt^T 

TOC® C^W^ V TOTORJ ’ITOW C^ T?CTO TO ?TO I 

Ao,'® TOJWCTOTOTO (Use of Spanner): 

J 

^)^ITO<ac®®’^JHW 2 

(£1% ^STO TO «(kHa a 

TO TOt I ^ C®TO ej^Rwn ^ 

«rCT ^ ^ ^JTteW ^ ^ ^IMTCHI *6 CTOT 



fte : f^rCTO 4C®V ^ITITO 






’IW I ^ C^IKt ^ C*tt?f ^ftW »ilPicfl Hl^t’® 

^sW ^ ^! %W '^HIH i/8 o ^ ^ I ^ 

"MjHkwi i^ftS tWCT ^ 1^1 wl «tW I 

^) «rt»r 4^OT *»B|sfRr t 

^ Hjhlw ^Rw «(hhl I *Rn^ I 

^Nf i /8 I 



18ar s liTO^ Hjhtu 

c*r»fw "^jRfw 3pnc*n5 ^«n?®T *iT 4? i a 'Mjnk’H'h ^ ^ 

01^ <iRr Rrcw OT®t RPfl <(!if i 



fsai: 

<a% (3W9 C5JW ftOT i^tfe cw i cww cw cror^^rra ^ ^fnwt <a? 

^ I urt (^ C^l^ Hnk« ^ 'G^ ^ TOT ^ I C>DS?I ’ilt^w 

WBTC^I 



ffet! ^0.8 W CW 

CTft C*f^ 15 «i w C^CW CW^®S^ I OTl?if Hll^ "R^ 



CWIW«1 





OTP 

OT(I^^*fRM C?W ^TO^ OTIHTO‘ifSTI 

’if^^RlTO^TOOTJt^t^'PtTO OTPTOTOTOfTO I 



ffeg r CS^ 

^ 5 ^ c * it # cni 

t^IWH 5^ ’qp^h HNfl ‘flt OTP TOt ^ I CTOR> ^ f^OT 

(3PW I 



ftsi! 4o.^5»rc^iP^j c?rw 

W OTW^re^^flOTW^tfi^ ift; OTP'S^TOT^ I^ITtlJ^^ ^■^j^TTC^^TOWl?^ OTW 
C^ CS^ ^UlOT TOOTP'SftTO CTTO ^ I ^^S^TOJTOTO^^TO i 








mcliiJ *11?? Ife ^ 'M>hi(.fl« ft*T ftjOT ffeWiI lipP ^ 'iRl'PT^ CWT 

^ I C^PR ♦fflf^T c«fWr <6 •IWIWIfl ^RT 4? ^W?RI I 



fSai s ^o> ^ H)hh 


4i) W : 

Rliftl RPTOTJ C9CT f%5 I ^tPl ftl3 ’■^ITRIOTIPR 



ftai; ^o.io 


P!^ »jk’n« 'd Pfijj fipPRj ^3^ HfJ’© I ^ 

c^iw? R^^ds? ^ RW I ^TRt?ffea 

^tV5 ohtflj ^ ^ ^jH«p I 



IBss t ^o.i^ 







ii^THOTi^ wcsw^ «fCT i wt c^iw cww 

CW S^lWW «?MI ^ C^NlCT ^OTSIW? ^ ^I#T ^IM ?7^J? 

I 



18318 ^o.H¥^CT»RC?W 

^inwipW^rOT: 

^^rfNGNi5 

CT < 4 |HI ’SUW^IW ^ 6 CTrtW C*tW ’6 

* 1 WICH| ^ I 



ftai: ^o.^>fi *31^ CW 

c^^t>i •ifGt^ ^ ^RW *55 CWC^ GKSW 5 jr I 



fSai ? ^o.^d 






^ t 



ftar j 

csfiBr w^ ^ ^ I 



s ^o.Vb C5^9^ 

c?n?w W ^ WiT >!ltc®5 ^ ^ ^ 

^ I 



ftai : 


1%g 1%g wi? ^7W^ c^ i ^ ii cHN w^n 








i'^o 


WW Hitf CtW "9 •II’IIWI »IHI i 



elfplW-^,0 


i) ^SHI? 

vs) ^ 1^ 

8) Hjhhi 

ft) 

^) C5WRI $1.^^ ^ j 

br) '^HW ^1 

Si) 

io) «?f»r "'liWIW^ ^PRJU 







*^JHI<IC<!‘ «J<R^ ^ ^ w ^ m? 

"^MTPra 

^8) ft t^tmr 

>Js) ^w^-o C?IW^ «j)<J^I« C*W8? 

^H) 1® 

^b^) ^ HjhlS <l><l^tfl55 #? 

bf&) 

^o) ^ *^Hic« C*?^ I 

fif-{ j 

^)^rc#c?w» 

^) ^ll^®flc>5<l*1 *MiMW 
^) Pic^ 

I c^R i5w«aa« wr «CTr5f% C9w>ftra ^ (?m i 

^8 I ^i|y>e?iC>C<l^ 

^<t I ®^ITRR3? I 



Chipping Process 


(Chipping) J 

^ ^ I fotw ^\'f^ 

'sjpTt^rrcsRi c<w <1^ (jm^ i <irtiJ? cw (lip 

angle) ^ ^F*! ftfeg ^ ^6 ^FIT "^o %&, f&1%TO 

<3 f?5w?i ^ <^01%® 8ff fe® <ii^^ «‘sijiqftlSirrcsi? ^ 

\S(?1%® I 

fif^~<^ aftSNt^ (Field of Appiicadoa of chipping): 

^ I wivii ejOTWFRi ^ <pst'o i 

^ I ^ 'a<^8J's*l «fWC^ ^ ^ ^59 C^riSl^l® Sfsps^i I 

V5 I ^'"'5^^ 1%^ <M(^ I 

8 I ^'iRi^lCH ’Trtt I 

^ I C^«W I 

^ 1(Ehiliog)^^ ^ C^IOT I 

^ I ^ <psit'® I 

(chipping guard) ? 

^ wowR 'SRRflfwps ^iiW5 ^ 'i^*{\ c^CT Wish Rfra iiR< 
?'^ PiPit’o Gr ^ c^ Ri ’ir^ ^ ^ ^ ?ri ^ i 

f^5T^- 

>1 I 

’(T^ 5fo« I 

’O I ftnSl'© 'qhl’o <pst'o •fTOi ^iWl^ n^u«| 

^nra I 

8 I (i)«*il^ ^FIT ^liVlwu o’^(.<pO •!§ ?s^ *fl^ I f&f^ ’Tl^ ^RW i^5»il 

I 

1Sw^ C^fPl^ Gjft ( Basic types of chisel): 

^ I C^TC fSw*i ( cold chisel) 









^ (Hot chisel) 

\^9 fPW®! '^\sh ^ I 

^ 1 9Tfl^ fi»CW (Flat chisel) 

^ 1 3R Rtew (Cross chisel) 

\5 I (Round nose chisel) 

8 I (Diamond point chisel) 

^ I (Side chisel) 

2pPl? (Description of different types of chisel): 

W® fw.«n (Flat chisel): pnft fwlw ^WRM ^7^5Pf ^ ”*11 ^ ^ C?{5 
*8^ ‘SiS ^RIFT (Surfacing <u<5^'e ^ i 



(ii) Flat chisel. 




(b) CrosS'CUl or cape chisel. 






-^ 





(d) l^amond pornted chisel. 






(e) Side chisel, 

fel i Rl«sj «Wil 


(Cape or cross cut chbel) 

•s^^ fl?R W (K.®y way) ^'ojIPt vk'ngHj 

(Round Chuel): 










>S8 


(Diamond Chisel)» 

'Sits sfRpf ctl6 ?c8t ^i5W ^ ^ *rnrefl lB»r 1a^ ^ ^ 

IfSfl? IOT ^«t'o ^rIs'oI I 

ftWPf fta *^^151? f&CJRI ’ira fStflWW 'O >HW8|W ^ I 



ffefl ! f5t«FI fiw 


^i^4}i3 (Uses of Chisel) • 



i6aj i ^>.8 ^|5 rSosw ^fSf 






^ 16c 5 tnm^-il ^ITI 



ft®: W* 


*0 I PIT® fScW 1^ t^1Y «fl^ ^rfUt^ fSw wWlwl I 



15*5: %®r®r few 


e I feaprfltei 

T5|f6^ 



Har j c*tw W1 fiPfl ftw^ ftw 


'fijhrawu 5 r(}ch^ 4cw®f 
f*re*F ^ ^5Wl ^f*iT ^flCSf’T 
5RT 

^t***ftCW ^*TT Ijs^rRW *^fWI 


2 h 1^ 
1^1^ 
s<^1^ 



ft® s ft'WWfl 





«W^ *fCT, «Rw C^W ^ C9^ 

C^l^ f^wwj ^JRl ^ ^ «pfCt« ^5^ I 


ft® t ft®: ^i.iofflftftWCT 

<fW ^OTft^rft csft^ ^wi«t7l* *TO5 ®3^ ^ ftt^ ^t.« ®3^, otj’t 

ftc® I 

(Carefulness Aspects of chippkg) : 

(i) w '^iwm, ®jra!OTj 

(Shaft) ^ COT ^ ^tw 

(Grease) Scot wWT ?UNW 

(^ ‘ftPiC •9»slfl ^sRi ftca® ®^pft 

<(1f 1^21^ C^, *tltf 
®WT SIS'* I «y?'o '*IWWl RRf4 

®inr flwft® ftc^ OTT 

'aiWi^,iai|*iR» ’W® ^c® ftc^ 

^1 

(\a) ft^®R?l® ®®® ftwc*t< '®^ W*- 

^ ^ ®Wt ®ft^ I ^ ®t ^ 

^JM® Tjft ftOT, ^®^®T® 

(8) ®®^ C®R ®R3 OTP® ft® g ftl^ ^ 

CrttOTl^ft^OT I ®ir®®OT® ®®t,‘yT8 

tps ^ I 

(^) C® ft!^ OT^ ®iW ®C®J ^ OT® OTC® ®iC® OTl ®lft ^ift ®;»l 

®® ftc® ®T OTT ^1® ^ ‘*fn1^* ®iW C3P( ftw ^Stflw ^TtOTOTW®C® I ®C5® 









(^) csm m WT 

*1? I5wQ*ifl ^jk*^ 
roomed) *rt^ w 
‘CWWt’ (Foi^g) (Grinding) ^ 

“W^re ^ I ^iw! ^ 

<ijiwf ^ijra "Wt RPft ftw*! 

7p^ ^SPPRI •ft ®^R5g 

WWf I ^ ^ 1?P$ 

*nc?r I 



ft® j 


8RplW-i(J 

^ iftf^'^ff 

I ®WR € <3(KW ^®sft ftCTOft? dtCS^ C^W ft®? 

^ I ftf^-<iRJ ^OTWWS 5{,p^ ^? 

<? ift^^ftt^'^? 

^ I fif^ c®m ^ «ft^? 

^ I ftcw^l^'^apPH? 

\r I ft^®^(t^ ^ ^IW ^Tft ^ift 

iTOWftWft'®? 

^o iipr^ffe«w%ft*#t^ftt^? 

’Rf^ 21^: 

I ftf^w® #t oftwra? 

ftPft-<fl? fifOINW® ^? 

^'9 I ftf^ ftft ^•TT® 1^ OTTO? 

>8 1 ftf^ ftitf w^an ®«(1«?^hrot TO? 

>6 I ctIRi^ Gjft R«W ^? 

’, C^I^ IpcepT^^’^t^lCft^W^ftTTO 

iV I CW TOT RWl I5c«r^ ^ ^? 

I ftw®f ftTOftw^? 

4o I ^ ^'o«(f«l 5cfj^ ^? 



I ^ ^ I I?^«Fi C^ 

I \im9\i c3^ ^ I 

^o I <p|15ifl c^F *iwra ^T 

\s I c?^?! «?:?r«i iri i 

I \^\'9 ^|i3ifl w^i 9>flic«^ ^!5 hH 5t«i^ ^ I 

I *(l^ ^3)^ ^ I 

I ?TTC8?I ^!ini ^IN! f^Pft C5l^ 9j«?^iw« 'oi^R*rt Sca^ ^ I 



^(Nut) 


^^.0 (Iiitroductton) i 

WlC^ 7||W ^ ^?rf ^ I ^ ^RJT <I1W I w!i^ ajlH* 

<s^ ’HCRT ftca^ ^ '^nr^Ri ^-cffs i 
ca w ^ 5 ^ I c^; ft.fir. uii^f&jlsiciM 


^ ^ ?f «c.'»if5^ '3 ih^ ^iira c^irt? ^n^*n 

1555 ^ (Nut) I ^ ?r AH% TOf 

CTO^ ’IW Cflf ^ (Nut) I 

-itu^ «d 5 »l«‘-«-T (Types of Nut) ? 

^^ (Square Nut) 

\s I ^tS« •rf? (Round Nut) 
s \ Qpw^ ^ (Flanged Nut) 

^ I ?t (Thumb nut or Wing nut) 

'jj I ;su>« ^ (Slotted Nut) 

H I (Lock Nut) 

V i cytF 5 ^jT*f •# (Flanged Cap Nut) 

HflS •air ■f*n^ii<W: 





<Aa't’Hwi •n^ 


99«SI 





fcl : >yift%S2pFRir:? 




cawiwfi 


^faro 


^l^n^OVfeuuremeiitofNut) 

•4ws ^IW ft*r ^ 4 ^ nlwJn 

OTR ^IsiRBlnn 4^ C?n^^fW CT *iicl3« Sr^ i^ISlsfifS I •?fd5? 

ffea^ ^WRlUH I 

•fjR •n® ^ ^roeift ftPft ^r^iflflf W% «fW i ^ 

(StaodardNut) l f^2pr ^PW^ ^ I CVR^fldJlJ R^^iH 

otw^pr, CTTsnififttOT c^it:^^ •uStISr^ cw 

^sft 5tfl^ 5S I 

c?rsR-«ift^ Pi>yi« ^ ^0 % ftf ’irtr^ *ll3^«j 

MS. He;&NutM20l 

(Hexagcaial)^nd«l 'JPTJ^^'siTnsi^C?^^ 

•!ltD? 5»'«i= C*I®^ ^rW ^PT ^ o^SD I 

CWidithaco^^s tow flat 8idcs) 1 ^4D 
CS(fi^NM V*l •siCT 1 l.5D+3*ft8l^ i 

(useofNit)^ 

> I twHhh R® (Hougcmal Nut) ? «l^h« wmj'® 





«v«pn 3 f* 

fSaj j 



• 1 ^ 


4 I '^RTO (Square Nut) WQJ ^ ^niii 



‘S I C55IIWHM ^ (Hexagonal Flanged Nut) • cft4|lt’!HI®i ’ITT? 

ft® i£|? <3WMroR C^9|IWRW CJPW® ^ ?W I 

HIcBiJ 'fiUHt? «im1n ^ ^ I 

8 I ««k’lhh ^ (Hexagonal Flanged Cap Nut) ^ Jftii ♦nt^ 

i?w «fTc^ I lii®! *Ri(?i csfc^ ®‘®ra OTT 5®n ?i1^ ?^Pt ^5iu5 ^ i ftg 

»UPi csi^ wft:?! c^ ^ (Leak) ^ ^^ i 

a I ^TPPT ^ (Castle Nut) s ?fiR <u«3^« ^ OTI? 

ft’HJl'o ftc^ f6^ I 15^ ^’OTlt^ ejftOTW ^5^ ^fiR <£Rt, F^T’rfpl 

RRjfl ’Tf*n?«f »iTt6? ^TPR ^ ^ I ftrfj ftH ftca C^l^ 

^nw ^lli<l>lWl TJ^ WT C^^^SITCT ^ I 

'b I ^ (Slotted Nut) : ^ ’e ^jPm ^ 5^1 

^fT,1>?l ^SJC^ ^ I ^ ’iflJ tW ?! ^ ?! I t^jfH; ft? (Spilt Pin) WK 

C^ ftWil ?RK?T C?ltl^ ?!W <;><5Rlfl ?S I ^TOCTtS? ?T?^ ??11 

^ I s# (Lock Nut) J W? ?1? (Jammed Nut) ?f C5^ ?ft (Cheek Nut) 

?Tc6?r fSsn csift?, tft? thrift? c? ?!t5? 

©EF«ra ’sri???^ V’® ^ ’iic^ i 

Ir I ?N ?1^ (Thumb Nut): ^ ^«1? ?1? W? ?f^ (Flay Nut) ?!?! ?ra ?!<! WWIWI 
?C? I t? ?l«r^ ?¥?f <il1?! ?a I (SCSRT ?!W CITS 

^t5t ?C1I ?TC^ I 

h I ?n®^ ?t5 (Round Nut): fts ?fl^e i 

tsfi\^ ftg C?!? W?l FJCW ?? I ft? (Pin Spanner) W? ?!? (Tommy Bar) ^«>lR 

?!?! ^?ITC?I ?t?I ?TC^ I 

io I ????!? ?!^ (Coupler Nut) j »a? ?!^ ??! '5II4IW51 ??I 'fl? ^ 

(Right Hand) e ^si?j effCf ?jre (Left band) i3wra C3^ ^ ?CT i 
(Telephone), c?W (Electric Post) ?ft (Wire Rope) ^ 

?? ?!^ nHt.'» ?a I 





> I 5# ^1? 

4 I ^? 

>5 I ‘ilcufl fimn 0 ^ 5 ^^ «l!?^ I 

81 ^ c^ 

(f I ^ •iktfu ^ C^ I 

I ^o fts fsjl ^itU? ’ifi&n (W I 

^ I c*fw?r®i hit'll ^ I 

tr I ^ 

<fc I ftt, -ilcufi 'TPI 
^o I ^ 

I ’Jfi? ^ (^WT 5 ? 

I (?\ (35CT *11(151 TO I 

I •nflJ? HI54I^ CW! 

^8 I *11?®? TOTO C*iTO I 

I'^TO^rr^Sir toto cTOr«? 

^<5 I 4 jl>IH H|( 55 l CWM? 

I TOTO ^ 

^Ir I CTOTOTO^®^??^? 

I ?^TOra •rf^ CTO CTO TO^ 

I TO *rt6? TOTO CTO^ I 

I ^ CW I 

I arors'T CW 61 

%*& I^?n 

^8 I c^ toto to 

I »T^ *ll(.U51 «|C5JM CWt€ I 
I TOfTO TO ^ TO^ ^ ^ I 

I ♦ilcB^ fiKTO C'TTO I 








>1r6 


l*Tk«4'e, 70 ftl fils ^^C^N4M 18 fil fits TK^ 

Hex Bolt M 18x 70N OTIT ^ <ltw l 



liar s ^ 0.4 


^4C4M (Hca^onal) OTrt^rwnrfifBff^ D^,^rtiOT ^’sjWttT ^ 

irW?te^H=7^ [Csrtfi^ oA!^ 2D] 

^.4 ^n%l if^ticm (Types of BoH) 

Wtl ^ «IW I CT^: 

^ I t^^kHhh (Hexagonal Headed Bolt) 

4 I ^Rin (Square Headed Bolt) 

o 1 31 (Tee Headed Bolt) 

8 i ^ C^ (C\xp Headed Bolt) 

^ I (Cheese Headed Bolt) 

^ I ^ CSJTO (Hook Headed Bolt) 


^ I w.w* (Conical Headed Bolt) 

\r I CTl^ (Study Bolt) 
h I ^ (Eye Bolt) 

I few (T^ Bolt) 


SHOT 1%l% 45? 


(4) ^ C?l^ (Hook Bolt) 


(4) C?I^ (Roofing Bolt) 


(tf)^C?1% (Sheet Bolt) 



(?) 4tfe4*l? C?1^ (Foundation Bolt) 


wito t ^'0,0 4?t? cq? c?l^ 



(Uses of Bolt): 

5[»sH 

) I ^inr C^C^ C^ (8qu w Headed Bolt) : 

<S C^TC^ 'Wrt ^TpPW^TO ■^SlWCRlfei^ wRwS 
C^ ^ W «Wl aT5p»T 
S^wi^ W I 

% I C^siMHW cq^v c^t^ (Hexi^onal Headed 
Bolt): 

Wtl ^?Wl (Hexagona) fiPH i 

« I ^PM OljCTO C^t^ (Cup Headed Bolt) ? C<l1C^ Wt 41 '*1051 C*lt®lWll t ^jRft 

(SpamiCT) TOt itlW *RIC^ ^tW ^ ^J^^IOTT ^ ^ 41lK®t ^TWW 

RtW ^I3|R?4> XfP? 4^5 4?t <ITC41 4CT (Soiig)- ^C*! i ^Til^ (Bocfy)- 

^g'o (£iBt ^35^51 ^trr^ I 

s\fm wf.yfif (Cheese Headed Bolt) : *5 "Wnr «il«ph '«iw-pC| WT^T 

(Cylindrical)- 

(Pin)- ^ CSCOT •nKiwi ^ ^ «fl^ 1 3Pr C5^, (Cross Head) TO (Connecting 

Rod)- TOt s|W t 

I St (Xps^ cqt^ (Tee Headed Bolt) s »fi cT^I^ "SWft T-^ C4R T 

«iMtas ^ eil^ ^!5ta •iluJa TO^ ^IlTO TOTO ^7^^ ^ I 

1aft% C*lPR, X'ejll^T wptwn c61^ T 'Sjl^lun V1M1C4 srert ^Sw 

t^wl *iiwa ^?WCTT wRt^a ^ITO TOTO ^ l C^ppr CTO, %fiFT CTO ^ 1S 
"SCS iflSi ^JTOj^ 4i!T TO I 

h I ^ 05W^ CTt^ (Hook Headed Bolt) ? ^ ’SfNt TO TO TOTO ^IW <twlS 
^ fte TOt? ’ItTOTOTTO^IiS TOOT ^trai ^ ^ ?RTO TOf 

TO I(Joist) ^ (Qinto*) TO ORTO ^TW TOV TOC® dflh 

TO I 

q ] 4 n 4 i|s^ ORTO C^ (Conical Headed Bolt) » ^ CTO^ TOIt 5^W4 C^USt j 

■^TItetiTOa|^cW«r4CWTOTO^tTO'»l1|fTO^^ i CT »rWl 

TO® CTTOf ^ TOTO TOt iTt ftTO 

TO \ 

V 1 (Eye Bob): ‘fiSl? TOIt C®W Hj TO TOTO •tW I C^ C4iwi TO 

CSlft^, C*lf5l TOlTftC® (Rope) TO PW»W4 (durin) - TOTOCTT «iTO TO TOTOC® TO^ C®M 



■fea 5 ^«.8 CTOitcTOTO^r ctof® cTO^ 





’5lit ifSt ^!«i<p| <ix#^«p 5? I 5rf& stCT 

^ I 'src*iTca®^1®!«jic^ I ■0®!^f\>iiw 

b^ I ^Ff^ C^rt (Roofing Bolt) t WW ^l5ft (Roof) ^ (Wood), 

(Angle), 15 (Tee) (Iron) sf^ <p|^MI5i W?! ci5® 

Cirj 15*1 ( Corragates Iron Sheet), (Asbestos) ^p^jc'© C?T^ 

^ I ^ ^ ^ (Zinc)-^^ 

(Glavanised) OTt i 

^ 15W C^1% (Tap Bolt) s ^ f^r?r ftPiS ^^15 pR 4f^*l5 ^5T 

^kk^ ^ift {.wM ^ I ^ fipFl? C^n^ ^JRI^ 

>o I (Study Bolt) t •fl C^FtCTt ^ i 1^ ^ 

•flTT? ^ftcw (Right Hand) CSI^ 

^fipt (Right Hand) ^ dPB RPiB ^ <m;'® i 

c?l^ (Foundation Bolt): ?fiR, C^rpR rIW ^tjaFCBg ifrart? 

^ca nH^ «p|5c«-i^i «lk^ I 

(a) W\ c^ (Rag Bolt) s ^ ftrs? ^ ^ ftwi 1®CT 

npH C^nBl T «£| ®|3rtl C^lCT^lft ^nW ^ I 

(b) Pl®?^ (Lewis Bolt) : C^JpR ^TtW ^Hv9 ^oBl 

^?rT ^ I ^ eW? {,^k^5i ^ ♦lit*! 1%5il l?!^ *6 •fPt 

<I»CH ^1C4» I Ul«J ^1^1 HH5 i <>tGKB<5 t«f5 MiJ <M1 ft,C!3it ’IlCl ^I'lIBC'© 

<0^ #? C5® (Jib Head Key) C'lPfW 'ajk'% ^ ^ i 

3i(.alm*i ^ c^ <P5j{.\5 ^TRTTrra i 

(c) (Cotter Bolt) : •oBr c*T^ TW'O 

^ «ffC^ I <a ftes^ JlBra ^Bt? (Cotter) «rw*f <rRt« 'O OBHR 
(Washer) ^ wPlHt4 ^ ^ i 

(d) CW® (Bifurcated Bolt): sjm C?T^ p5 enw 

TO! ?KI ^ I ^ ^ '9Uhl«*fl ^ ^ 

^ ^ <fTC^ I 

(e) RW ‘oiiiS c^l^ (Knocked out Bolt) s 5l^ ^TSfl? Hkl«i t^CP? 

^ ^ ‘SBt ^ ^ I ^T^lwi ^R*|IB^ RW 

^t^FdS^ RRE*IT ^ I 


(f) OWB C^tf^ (Coach Bolt) ? c^iPwt^ ^?rR irj <a ^ 

^ I iifi erw ^ 5 (Wood Screw)“^^ CS^ fiPlB 'a^l 3^ PPB <fll^ i 





^ I •vlo'p 

^ I t^sf? W 7 

81 ^ 

8 I «Tre^ c?t^ ^rfc^ ?^5Tf 

’ij I 70 ft? fts 78 ftl ft? -Hftbli CWI 

H I ^1^ CTO C^t^ TOTOTO^ l 

V I C^COT C^tC^ ^ ^ TOTO TO 

<fr I C^l^^^JTO? 


^o I C?T^ ^^ic'® ^ OTTO? 

I (KlC^d ^ ft^ 5wft'« <1^11 W 

I ^«IW -'ifiM ®C|I^ TO ^ I 

^'® I ftft# C^TC^ 'TOfil^RI ^ift D ^ ’®l?^.»i il? ^nro Seo'®I '^? 

>8 I SfC?JT^ C^ 'TOTO CTO^ I 

I 0^^ I 

I CTOCTTOT TOTO CTO« I 

I TOTO CW6 I CTO ^Tfgrg gg fl ^ ^TO^ I 

1TO1^2R|! 

ibr I c^i^ ■$( cronn? ^ I 

>?> I C?I^ CTO^ I 
I 0TOCTO CW6 I 

I ftftg aro c^ic^ii toto cto^ ^ ^fip, c^Piwii ’^pftcrocsra 

^nw 

I Ifft* C^T^ ^ <p|y»ra TOT TOTO TO! TO? 



'QTTKI^ (Washer) 


\S,o ^fpn (Introduction): 

C*R « •ild^ *?[??? (,<il(.^o ^ ^?n? Wf ^ ’0 

fS^TT ^ otht? •nw nfifS'© i 

^8.i «?lMnr (Washer) ? 

1^1 C^ ^ *niJ5iJ ^ <SPiK ?lfl5 y^ 

c^ TOt?*f '??i 'oirTTO ’TOi ^13(5^ I ^ TO! 

's)»i)»ij »tl^ Pr ®*1 (Brass) (Copper) ^ l 

48.^ ’S?n*n? ♦ifiraW (Measurement of Washer) 

€^!»rra c'W® «w<iii5i c^ 5!5Ff% ^ ^^51^ i£i^ ^ i (.a\(A< 

■^fW C^ ^HHTC^ fwjS^ ^ 'OiiHlwn I •ikh« ^4^1 

«fl^€fOT^^ I ^ «rTO*T •n®? 'fR *TI^R I 

^ tiH^f ^ ^ 5)^ ^ it^Sl^i5W 'S^ITTO R<fH ^ 

^ ^5cg I 

48 .'O 'O’SPira-4? tf¥13CW (Types of Washer) s 
^ I ^ e^rr*n? (Lock washer) 

^ I '"dt. '0?n*fl? (Spring washer) 

'9 I % (Ring washer) 

8 I BtR 'elflMRl (Rab washer) 

(? I vSRTO « 'OmW (Diamond and Limpet washer) 

^8,8 «ffllt ^liWTOR^IPW? (Uses of Oifl’erent Types of Washer) 

^ RtUn <0^1^ f%g i 'j? «?«(,« <o?t, 

R ^ tR? *0? %a^ •iroro^.^ -roi enf^ ^e!?ra ^ 

% I '*^ (Spring washer): '"ilt 'O OTU5 (RR &l<pfifl RR ’Tptf 

^ cwn 'O ^ R ®n^ i ‘O^t ^rt ^t, 

<.B**1M OTt «ITC^ I c<HWl CWjre CTOI ^ I Wt 

RPfS *5^ <3^l(*»il '811^ 'SWTOJ? ^ ^ I ^ 

♦fOTt I 






'O I ft?, (Ring washer) s ^ C'W? C’TH •TO ^ ’oiy«j|ll 

% «ITC^ I c^cB 2 fra^ <j<^w ^ ^ I ^fiW ftg c^ C5C^ C5^ 

^ 'OTHB ftw ^WIWI TO I ’5jtTO C^l^ ^ C^ Iw5^ Rc>tc<l TOTO 
TO! "5^ I 

8 IIJJW '6HTO (Tab washer)« ^ cUcSb fta 

■^^TO «f|^ I *16^ ij\?’©k<j TOtB ^ ‘il^ TO® *^1 C’l^ 

'S(i®c^ TO8? ^rtw ^ TOi bks to^t to^ ^if3^w cro ^ i 

<t I TOTO « ftrc*^ (Dimood and Limpet washer) ^ TOITOrt cu® cTO! %5b 
(C.I Sheet) ^i5Ro'o Rj'ow -wjg« Bbf C*fTO ®TO*tT ipRFt C^R^-»£|? TO®J 
Sj^ '8TOtB TOTO To I 'illJlt® TO® 'BftFT ^ TO?t 
(Zine) (Galavnised) C^ TO® i 

^8.4* ’Srora TOBJOT 5 ^Hjs 

^HITO ^TORt® ftjftft® Sc'tHj TOTO ^ TO® I 

^ I ®^lft®CT TOft ®TO*iTO® BTO ^ TO?" (7f? l 

^ I ft^llh® ft^® ^ TOTO® TOT C*Ttl I 

'O I TOl ^ ®l^k® ®lft® '1 R»jW ®C?I ♦iKM) ®CB ^Pewl*J® ®CB I 

8 I •rf^C® C®ITOnil ’RB ®ift?M^ TO TO TOB I 
(t I 'eTOTB Wl CSf® TOTO ^ TOTO TOl ^ I 


0?pn®TT-'^8 

> I ^TORJ^? 

^ I ^tll*jlWii CB CTO^TT ^®ftTO ^ I 

'O I TO^ •fl® 'S CTO?^ ft®T C?lt^l®C?l ^ ®JTORl TOt TO I 

8 I 'GtriTO^ TO®? 

(J I OTPffll ^TO® ®® fiJ®RT? 


'5T<PM«!?It 

^ I 'TOTTO ®i^ TOra^i TO^? 

^ I’6TORI TOC®^(TOI? 

V I TOITOTO«lfTOt<T#? 



<61 '6?T“ra appRl « ^ 

io I *1^ 's^iH? 5 p»k¥ v\ ®h (?w? 

ii. I % «mRi ^®it« c^Btni? 
i® I BtR 'STPTO «ij<i^!s 9 OT'ft'O I 
^8 I '^ra^ra « Pip»jG fl^pTCiRr ^ ^ i 

itf I 'OTHRl JPHl^ Bt CW I 

I 'S^IMRI a*lPP5 ^ epm « ^ #1? 

I aaMiwii ’ifSuH fei 'wiwiMi ^ I 
ib-1 «5i»tira? ^ m« I 
ii» I %«?ir'fR3ra^T?tfl I 
^o I 6jt^ <sgHI«i ^ 9rl*( i?rt ( 

iT5Rpre«1®TP*fB®?[pTC?ra'?w^f 

I '851‘NIGRI ’W’1^151 5P*Ic¥ ^TT ^Tsl I 



am’lai, ^ Gflf«r 





fS® : *^|Rk 

«i»l5w« GjPl, «£i^ 4lt«« 'art^ki T ^Cfl R^lo*i 

I 

3Pr vl^wn «lt«l*sr< [ ^jjS^PlCTRT «R^, 

WS1T «f 4l44Sii ’4^'W ’^I5«)lg*1« P1 ^Ip*i 4SC5 'W I 

i.8 CW %fT J 

<j*i?Pi^ "W* 's<Hwi^wi« vl5Pi^ ^ I 

4|^€C^ ^*<J ^[5^1^ %n I «I^WiJ V-iil? R^'t^'Sl ^)65T 

^ 1 

f^fiPi^ ^spf^l? ^RF ‘W’ <^ra ^nW »??R ^\4^ A\^W9 

^ ’«OT« Wi^l ^ ^ ^ I 














^ <S^ cCB ^RTR ’c4Whl I ^ SfW 

?PI «fftPi^ ^Rre ‘Mt.’o ^ I CB® CTO3 <f)?OT5i ^5R ^!? 

♦iart» €TO TO ^TCW ftra ^ TO! ^ I ^9lt^rtTO^ wra#TO 

^ TO? *jv'®lw •ill^lt's ^ j *jSUS *^M« iil5^'oi 

?TOTO^ I 



Ha? j 


Hrftpn ^TO ^ '^StOTI *|J^«IW W «ItTO TOt I ^ ^ TOW TO TOTO? 

»w|g*w ci^g« ^ R*il&|tH ?FW ^ I RI«>a 'TO 

T5tn? ^ I 

«rTO WW ‘TOrtITO’TOT ^W CTO C<WTOWITO^I^flTO?^TO^ 
HR ^?^R. (Cross filing) TOT i Xff=^ i£wH TOt?W TOj^ ^T(Rfe i <4 ♦Wfiftw fih» 

TO? TOCflITO TOt ^ I CTWrt ^ ^fftro ^v'9 ^ C*iW 

TO>nl5^ ^ijw <M ■^RPi^ <i<^>5 ^ I 








>ir<!t*fl 1%sTOra >54 *ifl^ ^ i 

ftang^ ^ C8W w qFsw* »il5(^'* ^ ^ ?l^ ^ 1 

^ ^f^\ «lc^ ^ ^ca, ^siK^ I 



ftai; i 

^%5pi?T‘^?[t?i-tfRf sa^ ^w ^ to i 
i.V^?1^^I^TOl'^lt*1 *tft¥Rr; 

^5wre?n«f% «rt^w hIcw 
^ ^ f^ Ifer* ♦rt^ ?l^ ^ I'«»i^ 

^s^iT IW* HR^Ia I 



ftai: ^ ^ 






^itTRT G3f*t, OT ^ ^lt^, ^ fiHilW 1^^ TO fi^lH 

^ai^H Mlw : 

^?T? «h*?<p|^ «fl?.c*ifl «OTreR I ^|4^9€ W5?T ^?15^ 

TfWi ^Rl^iwu W^ <fIV> 6 IPIT Jt?*^flTfl ^909 ^ I 

4.8 : 

^4Pit ^U'o ^ftC*T V 'i^HwUi.im ^5^ ^8HT 5fS^, ^l4I»i< ^rt 48 I 

^rt^TO ^ltCT8 4^81 TJ?TO %411 ^34(6 ^Itcsra T^TTO 4^ 

Sfpv, •<w« ^|4V« C^*f *CT8 45 I 

f^RPl;, <7 i 4^« ^^RI <fl4P]^ ^515 4FU ^ftCT5 *W*“'fl4 4TW 454 V 5J54T5 ^hL>9 

^ I ^rt?i5 TOR 444n 5ft ^ 4TI 












fSai; ^5^1 wI 

^ <fl5.»» <5^ W^ *Rra I ^ 'pftt'w ^ICOT ’SR^IC^ lil^'^ -Hw^ «(f® 

^ ^tC® ^ ®?C® ^ I C*]fr C^rai TfiOTI ^JTCOT 

•JCT^ «J|« ^ %?r W® ^ I ^Ml><W 

^ flrW* *j|?«JM 'iWt* ^ I •MCS WHii 

I 



fS®; %.0 W?*l W 



C^fU ^l5*i •RT 


c^ ^ *11^1® witPw • 


'fRt^is F*f «jg«H ®?rT ^fS® I ^hhj "PW 

^ RHI^IW DHI® ^ t ^<^IW ®Rr 

•TO^ ®W®ajj ^T3|C® ^ 1 rtt® %WWIHW* TOT ^•Wlfl ^ <®W rtl® 

®T8CTF^ ®CT i¥*T (Cross filing) I «F^ ^W^*l VT?.Pl^ 

•w%i ’rtd^c® fN ^ wrawpTW ^ i ■^rt^ (?^raiT ®*f «ii%>Fra 

4^c«, ®®f c®rc^ Sr® *n^ 4st^ ^ i 



■ftai t ^8 V^l<P <iKt, *tf®^® vi3pi;, 







*fit^ i 

Sftrwimr-^ ^Ww <M?(i ^ >iiiwH ♦itw ^ ^ i 'est^Prc’i? 

t^^l^l9) ^"lltc^ C5W ^SM? ilHC« ^ I ^ 

^k»ii SCTI ^ ^C5, ^!ll^ t«l*^Pl^ j 



ffeU : ^.8 Sl^C^RRf <u<3^5j CWR ^!?ft I 

-nWwj ‘ij? 8^® CW ^ ^ I 

\,\r'Wf^'^ytnn'^9^ *lR'Wfl 5 

vilpJK, {?W W?* ♦RR'iiW *11^ 

'ai^R^ra ^ ^ <pt?R^ *V^' ^R?*i? h!5^r ijHt'® ^ I ^1? 'sjiiCT RCT 



ft® : 


t ^li,9r« a^cnl»r(.*i 

«i»l4*^ ^5?lT 1 R^TfS^ atu^lw^l* ?if5f ^ fif^ OTWCT^ C®T-'*^I®5 ^W. ^fl^ 

^5TI 

»|^W ^®¥»IM ^*ll 2 

vftRt, 4<W ‘^’ «l*llwl5w^ ttfra, ^|tf ^ 1 

^*0 ^1 ^ I 'diXw^ V-ira R^'S^vjf 

^\^A9S ^ I 

ftRPli «p|?Pi^ ^l5i V-'iW ^nW *W* ^sc?r ^\i<m 

^ i£r^ «pW’^«ii vj^ ^ ^ ^ I 



16ai 2 R?!»<R5 p^ '«I»'^IC*^T tnMIwI 


>ffl' i 

^^qsftsT ii^ cflC'^int^r *1^ 1^ ?? ^?l?sgf ^ igrg i(?^ tsi? «W 

^ tjCT 4fli(.'* ^1 c?fl> cvdf ^TO*T ^ ^ 

♦rcirt» STO ?!?l^K^ ’Q W«|Pl 1^ I 

«11C^ I 











^rair ^TsiWC^ ^ fi(WW ^3f ^SfS^ I ^ <i!<ft »i|ail«u W 

Ptw cJwCr'o ^ ^9^ fi*il9kH wht« ^ I I^tijn ^sr^Tpt ^1? %*Rr 

wra ^fWHI t|B|t^ ^ I 

aWW C«CT '^I?IWHW’ ^ ^ CW ^WWI^ 

(Cross filing)'^ I ^iFf?t>^*iPPfl>WW ^9 ^flttorf^W^ 

^ ^ I <»l<484 (?I1OT *11%^ w®, ^ ^ ^ 

'«H^15'b ^qs apr i 



Ife^! 0.0 «pi?.Pit 

0,0 «l j 

oftror «p|wi« GjPf, i9^ Tftror ^ ^nt®, ^’CT ^9T^ ®*I5 R^tp»j 

I 

R<bH : 

^P\ ^59? ^*^1 ^WT ^fl> «^wl«r< I -?l4Va 

^IWT iI5«>lwn ^ ^ o «p1<i^5i HRa^k^ ^ 5l5osl« Me-i '55* I 



CaPTfGW C3pn%T-> 


Aoo 


>0.8 *»ifhFT i 

xnJMJpiCTsl fSHMIll ^ WC4W 5PFSOT 

fftiPpiff OT*f MW ^rtir wr ^Wu5 I ^ 'e 

^H»IT »i(54 f 



^ s ^^.8 


C^ ^?? ‘oit’l^i ^ ^RH tap ^T8 ’iSl'vi ^ TO I 

wi <ji^8 c®iw I ^ 

‘«<^R^i« ^ ^ vi?t^ 1®^* 'ai^*b3, hR^Ih ^ I "^ftw »i?»i <i)^«j« 

^5C3 *f5<(* «!>«(.« ^5^ 1 









8,^ « ^a|HII% R¥h 5 

♦ ^rr^9 ^ ^I?5! 1 


8 A J 


8.« >nfl4^1M 8M : 


^l^iW *ra ^SWIW TJR15 I 3h^ftft^33RI WT 

«Rn RW^IW ®C8^C^MJ I 




Ife? t 8.5 

•ft?! dfCT dBt^? 1^ I «p[^«W« ^*F 

^nj'f elXvT tflWf ol'wl I 

«p1?Ph.-OT ^lini 'V^ «pl^*t TO! «p|^^ ^fS^h ^9! I 

5^wh wra «<^^«| 'ah?i*i I ^ftPi^ ♦fW WR! 

»l5l‘^i ^nt'c ^ f 

^ wni ii^*r8T *ift^ ^ ^ I 

^14"^ W^PR ^iJl? ^l4s«fl ^*1? 8l^ ^ <?^ ^Sl®^, ‘ot'isi •i^H'ol ^ ^ I 










Rw •TT'sl 


^wt*ti: f^ *5t^ ’PM^'sf^sraT «r#T I 

«.i *)l(*llft R<fbH ! 

»Et??l §*Rl 1^ «I'B*I«. ®*I R^tt« ^ I 



(c) SqU fniK etKAsaw. 



(&> A()iiisUtik rnme badSTK 

1S3r S (t.^ (3^ 'fl C3^ 


<pk^ 'W^ ^l«w^ CSP ’O 

I '-MM ^Si5‘WI4I, 9^A% 1^I 

^■5¥TR^ I 

<phg^53 5^*^ ^ 


'65i^c>i TnWtw* j 


cflB, «'evWl^>f ^ I 

-PB^#»i 'e ftw OTflfpiCT^ €inrw^tir w ^ i ^iciiiww «nSI? 

I 

^’lor^ csi^ 

-^WC^ ^Cil ^Tf^ t^Hk^ ’?lflt ^?rf? IFJ CiWI? ♦il**IT*fl1% C^fl/ ^ 
W^J^f^^tWs<»'S|Wrt I 

«Ul^»K4 ’^I^CT s 


il^ V-^ *^1^ 4JWHSWaiC'ft| 49 1 






^ ^ ^ C’WSC ^ ^ •Jl^’TI^ ‘wNOTlil 

ft'aws 'alwl'fl I 

-^sn^PpT OT‘%Iiy5ftt*P CSfW^^n^, ^IR^ST I 

^WT ^ai4^3it4 ^i^siiR4^lw^ v-c^ i 

e.8 ®CT 09 'Alfi^lCHl : 

'151^ (^csR ’rfJ f&iTT1®*n?n^ (39 anw -fTcsr I qre 

CJTCCT ^II^OTI 90 ^^TT© I 

C9^rr8 9 (39tte9 9fl53M i 9r^TOT (3nsl®^9 99t9W 

9tB9lOt99 I 

Ron 90 ca9 i£i99io 9iro5 ^ C9? oc®^ 99H^9 ^!jf6 

OTWfl^fC^ 

^ISwio t(ci ! 

♦R I 9519 ^ •!! 9^9 90 9l9T9 I ^ ^ fto ^|9*^ C909^|99 9 

C2P099WOTI9^^^90 'JOt I 

-tsfll4Fli.^ii 9|¥99 wlHi* 919*^ ^99 I 9t90J 919^ 

<3KOT 99Wt 1^199 9S I ^0*-«P° C9trt ^Nc^H 9C3 9^ 99 fes 919*5^0* 9^01 

%9 Cfe9 i 

-9I9*=H RtW 99 WSW 90 MM 998 I 



1^9 t ^fiK999?t 

-9f 9199?^ 09 9 " j^99 ! 0 9m90^9t9*gf'gtgff8 I *9^ 9?9fl5l?^fSW 

8fl9 PiRg5 (^o-*i>o 93 ^^19^ 99 91^ 9l®3 9f% RfiwJ \80-8o 93 9Jl9’91?l9t8 I 

-R>^'>H 99 9? 9^19*^ 30 9116^ 909 «[OT9 99 l 
it.^» 9jl9*9 W9IC9M 999 9l|9l 99l : 

-9119*9 bWIWW 9M9 91^ 41151 I 

-^89f^P!9t^9g9tft 9f5t^9^9 I 

-9199 bWMW 9sm 9T9TW1^ 99 9^919 C99 9019 991 JR 90f <sm 




®w*ii: c^re B(,«?(,»ifl '3 <Rm9'si I 

^.^«fOTW51? ^1*111% t 

- 'flfB I 

- '3<NI‘o C^HTra »jWlI5 il^ Rl'gl^ I 

- '<3yi<#Pic*i ^awwij ?it ^ I 

- ^ ^ ^551 ^ I 

• '<J*^l¥ni>lt4 CSfKS^jsfft^ I 

- f6p|^«p|c«3 ^ I 

- y i ^ ra >s 5 it y ^f^ i 

- ^^J3|R ^5?n?f ^rff¥?,-^ c’T^ ^rw ^ ^pj1^ Iroi ^ ^ 11 

- «ftCT? y 2««ii‘«» ^ «te^ ’^tt^ I 

- *^’ '^ri ^jK5i OT *fN ^ c^ref^u 

♦iTT^^ I 

q^i<i!i sfR^ I 

- ^ TfSr ^ CBft^HOT ^8RJ ^ ^ 

^ ^snyr 1^ fg^ 1 

- '4||V||^ C«fC^ 5l^ ^5^ y^qj ftC5 ^ I 

- ’il?»!l5 «P« 4ll5ra yw T C*ra <p^c^ni cyta Pi«aH I 

>13.8 «J^(^ *W i 

• Pi(,p« I '^hl’o C^IRI ^ I 










- ^ 1WP ^5TO1^ 



•fiPit ^IT^ftPft c^ ^ I 

- C»f-^S|1®B W ’SlfF^T^C^ 1%C®fOTt •^I^IW3 ^ *6 I 

- ■’PS^ I^CWRT *Tl?^ ’ifil&h^tl ^ i 

- ^ ^1®1? I5t«»i<.<p 6<t^ C^W *1^ ^ t 'J?! rSca^ 1^ 

^pIUIh tHhi^ph I 

- 'o^il^#FpHW^ C^H^TOR ^'fJW WWftW? ’O ^JSPfil ^Plft i 

^l'5h 6 *1^ s 

- M'i\M 1^*l1&5 ‘Jfp* 1%1% C’WBI IBwwi ^»li5t «ulr.^ h31'>p1 I OT 

• ftwCSRJ ^iWt RSl’^i ^ I 'fl?! TOT TOH TOT TO^lOTI ^TOI 
^ I 


cfco* CW-s^? vi64'4^1 ^ V1 ^ I 





\miRb ^wX'W j 

cw ^ilwiRra ai^, ^i5^iw$i 5 ^ 's «i?c^ 55 ?5»w 

^ca«n I 

-(^-’^nW ^ STRICT eg# I '«^i«fi^t>ii3 

-'enr^^f^CT? w #i?fii< 1 

ft^R3R3 ^nw TTft ftro 1 

-^it1¥^^TCBF?i 'O c’rti? ^iw ^6 1 

-C5W? ^5^^ ^ «pm I 

-*ll^ flf^t,-^? tfM^pl’C fSii’srn 'S ^ ^|sri? I 

-ftpR“OT5f?nTfl^ (i<^iwiii^fef^’fi^>3 csjl^^srwrc'®^^ 

«Tnl^w 5 
c?f5 ^ wnf% -'if^ ^ I 
-phifl 1%ra wi ^ I 

'« #r?<ncyy wr (y^vra ’tw «ran«(% w 1 

Rj®iirc.‘n5i ^ITCCT yf^STRT MW'® I 

-^TRTC’F^ CV^ <31lT^Pl^ ^ I ’Ita® *!|P|C^ ^|aih> 

5^ ^5SPT? ^5^ I 

^*fPTR ^?n? ^Fu c5T®ra 1 toi ^ Bl^ ^ i 

H.’o ’sften ^(5^K«n s 
-'sftc’ra 5 ^ 'S «i3pra «i«ii«r51« fNt 1 

*^’“‘^1? TO*i c^ w ^ 1%3? •RR ^ •n^ 

I 

-^f?CT? 1 %^ ^«l<iPt'^c,^ o<^’^l*i<5» C^^ OT -49^nW «^o® C9JtW i 
-95TO9 ’TO (?ra 3TT^ 99i TORI TOJ ’«9Wfl^W9 4^ TOi9 TO I 

«1.81SCW'e TOi?l9 TOt: 

-91^ C^t5^ Bw«i 99 I 










fStwrl^^s^i CTC® ^nw I u^*fflf<fl l^cyrtM^ ■brf i 

M?Rr’WU «TO ^ C^ ^Tt^ I 

-c^ 0Si9 ^ ^ipr ^) 

^.^^ fSPl^ s 

•fSPrt,i£Rr^ni?t6®t w^lwln ftPn *iltf ^wji* ^ tsftw •?!« i 

-WT^ ^(raf I 

1^^ lift’d ^ ’9|^I’6 I 

'iWl’lW ^!OT (b^W.*1fl ^^C*T ^®nr*Tf 5>i5v*t ( 

-ftf^-411 C*T? €nt®?^fifW T5H;^ I ‘iWRT 1^*lft^ C«K^ ftf^ 

I 



1^ : \r,^ 

^.%16PR-*<Rr5TO ^6 ’fW s 

-ftf^“OT ’W? ^ <lftW “W I *JW ^ '^TOT ^rW? '5l5i^’9* 

^ I 

•J3l5,^ill«%f^T®f ‘ill'll« I 

-ftPft'WRI ^TTO^IC® ^ftPrt«yhlw COT ^ I 

-4|4^C# 'ji^'ek^ ‘SjflJ^IWl I 



V.i «l5H|fi sl^(5. • 

tsl^^ tflPl^ (C^ 1OT) (Driling Machine) 

^T??T (Vise) 

§®r (5?-^ 1^) Drill Bit) 

^ (Drill Chuck) 

(Chuck Key) 

(Sleeve) 

(Drill drift) 

’«i^«»i^jl*i (Oil can) 

’W (Center punch) 
syhlu (Hammer) 

(Scriber) 

(Trysquare) 

* ^ <iAV< '^wce**^ c?ft aawien i a»\4<m ^<c^ 

* 4itf4«e wr 1 >hWIii ^tw »nt^ ^ ^ ^ <5»it<pi<i 

1^, ^ «lfr^ ^irCSSlt^UTCil? 4^51^ I 

* 3n??l^ TI^IOT (?(ix ^ ^fW?l ^TI?7? C^fFft ?5 i 

* C^-^snW ^ infiPt C*J ^R*T ^ITCOT ^ ^ 

<Pflt'© ^ I 

b'.'e CSJPlH 'SHW : 

* -jjfiwi«j* xf&:^ ♦nra i 'eiiR^Ppf *ira i 

* '6in^ppt ^^“t£R gpiT SFTtHt iPjw^ €1-5^ ^ ^ I 

liPi^-^eg 5|ifg u^*jj Rceg c^fw ^iRr i <?n^ ^flc« 'S?iT^ 

t’RP? Rc5 ^ii 4? ♦iTtl^^ froi jpjiRHi’^’551 










^0(1 



b^.8 ffS 6*1 TCT J 

^ 1 ®*! Pk5>5i V «’■OW <SpR T**TO*f C?T? 16*15;^ ^5T ^ i 
^ I CSfl» ^l?t«ra ^Ulir ^«hf3 ^?IT ^ i 

'd I ^ t 

8 I ^ '“JTB c^^?rt^ 

^ 115 ®r W wi 1i®T ^2pst i 



ffti s 

lr.<t <fl>j '4t^[«Jti) ^ 5 

* 1^1%g *l|l{C8t4 Ii*1) P^^*1 P<fM ^59^ 
t«<|CI5*M ^8 Ii&»i*fl ^jPT Rt^onl ^ I ^j3Rr (.»iPl*i FHw 

I FH«*t ^hs fi^Tw wfS <ij^^lii ^?it ^ I 


JijllCRuW 

l5»Bl4/fi|p|'G 





<(^-80 


RPisR 


— 


i^-48 

%o-^c 













^IRRR, ’RR 

^e-8o 

<?o->oo 



8o«b*o 1 


^O-'®0 

'So-Vo 1 

apiC*!^) 

^0->^0 

^oo-^<}o 1 

3PT {^^), <3T® 

y^O-I^O 

(?o-Vo 

^'fra, 'SIliqfijRaiy ! 


— 




1^ R0^<i ^TR 

5l«/1i*i fitusi fi|1% 

^ ft.ft.? 1^ 

0 . 0 ^^ o.o<? ftA 

'S C^ 4 ft.ft. 

o.o<^ o.io ft.ft. 

Js CSfC^ i4,1&.f^. 

0.^0 o.iVft.ft. 

c«fi:^ ^(t 

o.^V C«IC^ o.'ovft.ft. 


o,>0V 0.^ 1^,Rl. 


^ I 5TOI I^^Rra cf% f^^*ra I i I tsPH ^ i 

'tiCSJpR^^I 8 I *5]^^ f^ I 

Q I 51^ ^ I <^1 ilW ^IW ^ 5Io(,fl ffe*f ^ I 

^ I liPis'^P^^ I \r I fsftt ■‘ill'll ^ I 

br.^ J 

* 1srt%^ S^y*!^ WT ftC «1?5l ^ ^ I ^ ^ WW»i ’ft 'S 1¥5 

C5^ OT5 <*nc^ I ^^.'iho'ifl wi ^ ’ii^ 11^ 1^ 

isNi.'® 'jy<p|'« SfnH^ I ^ «pi5H^ CSJpfCT ^r<niiI 

b'.b'^l^t-'iR’PIl'e S 

* 'ilo<p«k<5 ^C55 l^’Tt ^ »iwl5i I <p|fld ^lIS^ ^ 

^(C? ^ I ^ ^ I 1^1 ^ 1^ RtJ?i 

‘irei ia?^1wRJ ’Tt?^ ’ifhH ^ c^T^ 5;c^ I 






















* *p1w1s «jwi9n.*i Pl<lT3'o 1S»f ^?ft wl^Pit^ 'ywl’ftH I 

* w tiOT Uit*tt»fB I ?w «I 

*?JM CW, ^ ’6It^ <5f^> '▼llSt W I 

?>A ^ah^Pm ^l?^IWl s 

* •llw ^ITC^ ^fW ^ V W!rt g)5 

*1W ^ I 

* «|^t»Mi ilWJ «iil^»iw ^ V 51^1^ 

^ i 

* ^ t'l'ST'iJ 'a^T^PlCT^ 1^ liRsflJ <p|gifl 5^ ^*ifl 
CT5® *fra t 

^.«d^lWGIW ^IS^ siMfl IJjM «||B^IwI i 


*15TW CWf *^1^ Tll^ #f(;Br ^I%?I ^ ‘^’ 15^1 4^50* ^ I 

♦ UjI’ltP (dJ^ ^ ^ C!R3W 4^i'* ^ I 

* lSjI*f CTORI ^if^ ^TCjn iref^TOi^ V «iit>5»k« ”55^ 


* W^“OT ^F!T Ujl^f ifl^ ^?CT 1>W C?W I IJjff CTOW ^ 

1 trIW?^5Sf8W%^W^ 

* SjM *<TOF C^fJ^TW C?rifl CW '^PVt IfS'o I C®5?TM 

•^iK® ^^5jM I 

* ♦IITC ^Ff5T ^SlW UjIgHn WifclW flHC^ ^ i ♦fit? ^?fl5T ^SRTS‘WW 



: >0.8 






Si.ff UjW <S*! s 

* W t%TOir ♦iftF 5nrff cw ^T^wpf ^5|;?R35 w i cw^toot 

T5*f iRt ^IWJ «pl«iw C^f^B jH ^tfte ^l^liii ♦IjIf 

* 1^5%*; W «lt^N ftl?l Ita VT^ln ftjM CiWsffi 

^ «)h'®C*1« ♦ra 'flrt^'9*i HfiaiM S^lRt^ ^pK^ I 

♦i?iI4t>o Ujl-^flJ ^f2w Ra'^c< «tt^ ^flit.'® ^ I 



* cMw w*w ^*?t^c*T ^ ♦T^firaOT sw *© ow ^iPica 

^ 5|«b1g WI 3 I I 

?TlPlt"^£ra ’nra 'S ^1^ ^ft^ : 

* ♦tfi? ^ iS^jjwi ^ ®f5^ 1 ’sro^fH 

>1*^5} fic?TO w ^ift^sfic*Rr w*?j ♦ri^TO’W c^n^ (Bolt) w«rr®iK *iftew 1%^ 

w®Rt TOT ^fftvi w c^ ’fra I ?iw c»w ^e ^WSft itw cw ^jltw 

^ ngffgra ^ 1^, ^ ♦ilw ^ c«ra w i car® «« ^r« ’if^ ^ 

c^^fra I 



^ <i|Rw5i ’litB ^f5l?r 


* ^t? ^f?It ^l®RJ ^5^ I ^T? 

^ ^ »fi^ ^ a® ?i ^ i 

* -qjiriu I 

* \Sji^>!4, C5f^, ^ M'l^>l tf|t?l!«H I 




1^3 : ^>.> ^ 


o«c« ♦fRit * 

* ^ i^vow >51?^ 3^ ^31? oh*il 'S ^313 R(,-i«i I 

3lfe33 ^0b> ^1C[<3 ^SiK 33^5 ^3lt^ ^ ^ I 

* ^ 5 ^3i?5 353,315^ ^33 ^ 3T3 I 

* ’Sftift ^ra < 33 ^ v«||^«HpD< ^ 3 T 3 K 3 J ^ 5 t 3 C^TS ^rf 5 ?P|C 5 33 I 

^O.'S '63T^^^te33{35^ •fW: 


* C3I3TO3 3T5^ ^fe3 ^ 315^, C3W3J ^fe33 V-'il? ^rsj^nST 333 31^ ’tl^ V’ 

3^ *J35*3J ^W3 ^t33 ^353 353! C^ ^fe3 HhH^ ^^{^335313 

^3jft5"t3 3J3^ 3lW I 







^0.8 ^ ^-iW ^ 

* CS^’CfCW o,'®-o.8 ft.tSr. 

Tsftc^r ft® ^ CTH <li1cw ^0^ ^o-to ft.ft. ’eft^r V 

WF \ HOT? 8fWC^ ^ (Chamfered) TOf ft^ C*F tot® e 

'o{\^% ^nc? I 

* ^ ^5rs9! ^ 'jv'oli.^i w® ^ OT ft®® ^ ftCF® ftw «ffw I 

io.e^Bl^T® «ll?nw% CW ^140® : 

* ftH, T5T^-iSe ^fw, ♦ifl® e ^ifl® ♦Ifl® <pfl>l« 

^we ®rc50 ^7W «jOT«ffll?i cw 1311 

* ’fTW ^ eet^wi ^ i 

ep^jir^ ?jt^ I ^ i 

* ftfts^ «R3W ^ ftl^ 5ta ^ ^ i ’T®^ 

’«rt^c*ra ^ HI3»<H i '^ICT ^TW OTW 

sTC^WT C*T? I 



ft® ; ».^ *1118 ^ST «n-^a ^!IT 

* ^ei?t ^i^F^fUt C"ra *550 •TIlS? 0TOWT ^ I 

•nft^fst j 

- •fftc’i? cw ^nw ^jir50w 0 ? ®w ^ •'v^<p ft^ ®t*f ftw 

^^p|50 ’fPTe I *(HCi^ 1 

- *iR»ji«wc^l&rc^ ♦otF^ffBt^'il^ ^T5w fi^?l'* I 







fSai: 


i 

-♦n^ ^sni^p^ 

^ISRT «WW ’a'SIS^I^^ Ml?! ^ I 

4?^>1-<WCT «I«I%W ^l'6k^lXt«r 9|jlb { 

•prt^hi *K?i •rfhw ^5t • 

*^T^ ♦ijt^ ^ ^ I 

* «<.«»! ^W C^ «lj^^l<J €jc.«l«^ I 

* ’rtttP^r*ffhFt ^ ^ ^rar I 


; 1^ 05)*f 1 

* 4|®^RI ftf%^ sTO ^ ^fi? 1^? ^ If ^«ilft «!TCir i ^1®®T? 

Piwu ^It*f ^0*, ^o^, ^K)®, ts >^o® ^ I 

* ^'1IW*IH C41WI l^t^flHI ^4*111! ^ I 


Ifeij i>,> 

^IS^W « ^iS^H « CW 5% 1^ t 

*1®^W Pitifis ^ti^lSl w^lfl R^w ^ I <ffCft- 

iB^wft’T 
’OTI¥ 

’6?[n?aM 

* fiiPi^-^ ^nsf ri«3?i «ihn.^ pjlHlfi^ ^h "^FT (,alt5x/l3fii^-OT 

* vfl 5l*ra 4W^5 ^Ftfl>^-OT ^?TC^ I ir^® 'a io® ^ <n^ 

•nw ^ ^frt?i) 

* 4|9flW '•ITW ®^piR ft Pi® ftw ^PW? ^ i ftft^ 

«il$j«(.*tii ^ 9RT 3di.?fl«w I 

* u^vh ftpfi <?»|5nii« ftl^ ^lS<p C®TK I ^ ^iSvls Piw« ^®, ^(?®, 

W*, ^® ’S ^^.o® C^nW? ^(WI 













ft®! 

ftf® ®*T wRtnn WC^ ! 

* ^iWl? ftro® ^R?I^ ^ '*ITI® 'atl^qjll ftr® <?UG« ^ I 

* ^iWl? 1®® ^^5|M^?RI *Nv'® ^dCS 1%^ I 

* «p^|55 <1? '©It^l'olw H3 )'vI Ci‘t^t'0 ^lwl« ! 

>>.8 'e5f#t®‘ wRh «I?W %t * 

* W (31 <^l^ (Wl® 'ilW'W ^ilS^TOiCT S<Tlft®tt 

^irf®;^ I ^ «iWfl 4®^ •w ^ iJR ^ I 

* 4li‘^ ftCP Xt^R 4ilfC^ ^ I 

- «4ii#i'>i ®5®, ^i®^>w ftg® i^Mi ®ra I 

* ftfW ^ t 

* «J«i|«r^ ^ Iw5i ^ fe® i 









* C^PH ^ ^ I 

* ^f5<p ^l^tlS^l? Plftl I 

- ^)<;^« <?^W9 ^ I 

- 1^ f^ ^ Pi^it <p|l»(,^ I 

- J®! ^ ^ 1?^ ^Ifl^lfl ^<IC® I 

. 15t^ WTpWfi^ C%5, ^ >|^<^^IW C«t?M <n^ ^ I 

* -p|5^lfl Pw j 

* I 

* csiPw >iI3^w ^ I 

“^f^CW Plf^ ^ ^ « TO •ifW ^ 

<f|S*5i<i Prti^-'^ra to «ri5^in Pi%< c^Nc^ to i 

ffi# c^ ^ cvm Pr^ aww, tos c^JsfS ‘sjci?* to ^wto 

«fR^ I JFlU C5?F ^ 'i?l’*fl *TO I 

"SOTT-C^JS ^ WC5 ftftt ’*i’5|?5'©| fi^l<p|5i ®'iI3\»N{^ 

®nc^, ^f^«j 'ill'll ^?IT ^ini I 

5RrN% ^ ^fro c^ ’TO c^ W TOf ^ 



'• *n^ ^|Glfl *^■^1 ^rf»i I 

fi^Tw 2 



>o 

♦ aw 5^ 

♦ ’o ^ 



ttaj! 










t 'ilfK^ CiW 


• «im^% nTOTl? ca® 

• C?1^ «j^«,nRPfS (/HR 8-^1W^r5T? Ca^ 

• ’W <a^ ^sp ^ v-^olW^N^ 

• ^ >8fl> Pf,^, 

^ CTtH j 

^*na*t^ PHt ?5|f5< c^i^ I <a»c»ra ^rra ♦rapia R^pP^^rH'ii 

^R>7;« I >5^ RwHii 'i31'»p| I 

csre t 

• csrs ipnf^ (^) tr^ ^ • 

• C?W3 ^ I 

• GTS (i) fSsTl ^ I 

• ilt,'®?i ^I2<p 5 (^) ^fRIOT Qr5 ^1? <p«t« I 

• (^) ^ I 

• GTO (i) ! 

• ^13<?> ^i^(.«r« C^ ^5^ I 

• ^rrc*i? ^ arar ^i®ra’iH fSf^ I 

• ^ 5ji^^ TO! ^fPra fSf^ ^ I 

>^.8^Sfe^TR?fl 6irP<^'lB*Rs 

• QT^ ^*n c?r*f <s^ 1^ <p«Q« I 

• ^ I 

• '55^ I 

• ^ C3^ ’TRICTI ^IT¥ <Pi3g'a ^ | 

• ♦fTOTia 'ajRs'^ <«!(.'« I 

(i) «ir?n^%? ®is5^ ca^ ^ <Mt^ i 
(^) ^JWr 'OTT^f^ I 



• WSJ «|fl? W*l ^I?PRI ^*(1 'O^R^RWiJ ^5r*19 

•mfti iw <TO® ^ I 
*n?^fBT ^Hg^H 2 

• ^ITCTRI ”51^ <Mc.'o ^ I 

• ^wln ttia ftw •iNIc^ ^5^ I 

• fi|f% t*iPlcJ ^FWT C^ ^ I 

• C^Pn? <j»tih ’TWTO 141 PisiaiH '^C?! I 


• jPiiPM?ifi R(i**w tgjnn®i*f, ^nc® 'suT^Pw 

<iti?r I 

• f6*n (Loose) jFJlf^'^ C3® C®W C^TC® ^flW I 

« Gf® I »ij c^ri^i Gf® ®i®ra ^c® \ 

• ^|1^ CSTCW^RCT ^5WI ^t1^ ^ C"R WW 

^ I 






^ I ^ tv©I3«wi*t I 

^ I 

't I jW!**1 I 

81 csi^ f w i^ I 

V I I 

I C^T^ Z«15«P5i*i I 

^oi Ctlt^^t-^‘<?5l?Wf I 

I C^ri*!^^TTOOT I 

I ♦fMOT *n^ I 

I CW I 

:.8 I I 





General Machanics-1 

(W?Mar) 





'iRosjRi*^'© wRl ^ ^ 

^ ^ <tl^ I 

'M<%\< fro CTO^OT J 
• ’SI^^^STOTt 


• <?lf^ 

• <ialln<i *n^lWl 

• <jffllPr?i OT*IT (Pointed) ^PTWR <?)q^|53 

• <iaHlI«« fNl ^ '^W 

• «fro ew. ^ ^ftri 

5 

c^ ^|^f1% TO ^ ^ ?l «P?® ^ ?1 ^ 9^ranj 

5^ ‘®j(.<p I C*PR« ®jf^ C*lf*lW •pKa'p ^5?^RI ^1? (.•pk'il 'q^r^lPi 

^siw^sfiis I 'i^*\\ ^ ^rort ^»tw <tf^ i 

'Sft ■n'a<p ■^5 I 

Picvfl ®g^ (««1C t.4lRi<p ?*WP“^ITF (Man), C^JpR (Machine) ^ITltCftra^ (Material) 
ftt? (3M) 'STt^jCT? ^9#, WIT? ®wnPw ^ ^ c^?ra ^ <i^i4i i 

f^rara ?T c^TO^ «n%? c? ’srppi?^ ^ i 

PiCfRI *i^5«ik<p ^rnrai Pi«aH ^ Straw'S ?WW ^ 

^<\\i a^ «?f^c?j 'ahc'® ^nf^ I ^51^ *5!^ ?n;^, ^Safety first, 

then work”®!^ '^Wf f^^fTOT Wr i ^5Wr ‘Prevntion is better than cure’ 





*PWTOI? C555 fllWM WT ^IWt* I PfC?I ^l5fC*?? 

’w I <5^ iHcail^^ ^ ww €CTt^ I ^ym t.«ic<Mwi 

®^*fm ®w^ ^ ^rWT ^SR|5T I ’Sira w? ^ 

w ♦f^iT ’n^ ^ I w ^rraJt? ^k:?? 

ftww ^ I ^ c^n^TTi 

5if^ c^its^T €f^ -^ 1 ^ ^nr 6 <»f^«tra ^roi? ^ ^ 

^PC^I Js'^lPf'® ♦f^^tr? ♦ITO, ♦fTOl '*11? I vfl^ 

w'©! ^^ilsHii ?l*U RsjH ^I'oh I 

^.'O ^tiH 

fttF ?y!?^ ^5^ ^ ^JSTfs- 

i I ^sira^Ti-^ra (raft 'pRi? •*?(«<©« i 

4 I wort’s ^(<17 'S 5®ct? ?fi ^R?ra *pf5*Tt Tiflftt ?CT I 

^ i^5rrfi«f?wrai555ira^ I 
81 ?T?X^ 3rtft I 

I^1’^?!^ CSlPra^ ^Jpi I 
I ?Wf^ CWt ?I?IOT <jA^\i 

^ I ?31% C5NT (Pomted)«nw? 1 

Ir I 16^ ?r ^Pfl I 

Sft I 6^5^^ ^imt< 1 

^o I Km wi ’Sf^PTRi't ’H ?5*n I 

I w! I 

i>51 saHit« ?jre5 ®pt i]??.o*jR*i^ ^??ra I 

I ^, 6 * 5 * 1 !^ <u<3^si ^ ?ral I 

I CJFT? ^fSft ?1 ^ I 

I ^T^PR ’H 'sCSRSt ?l I 

'SIIh^W ^yrt^TR ^ C*rtl ^Tf^ I CW7- 

(^) fiWbMl C^fKt^ I 

(^) ^3i^'*R’H -^4^1 •’RR ^®rjsp ^?ra '^RTt I 
('©) ^ 1 ^ <Fqin ^ira ?we?t*TT ^rw ^?T I 

( 8 ) ^?ra 5R? ^iTtlt, ^R¥ra ?i??i? •n ^?iT 1 

((?•) ^s?t? ^R? V|*^lil ^KK ?!?? ^#*rR ^ I 

i<o)wnj^^^wn\ 

(<{} 4ijic5iQ«t*ii3 mmK ?5^? ^ ^ I 



CSrHlW*! 


>.8 « ’RWm j 

• C^ t<pk»il ^5l? ’i»Jn^ Sfpv© I <pt$H <il®T 

^^PTT c®fc^ C5W^ ?w i 

• ^ IB'® I ^ra*f f6^ c^tu 

♦flHR Ito 'ail^j'© ^RJU5 I ^ ^-C^ I 

• >i;ic^«i ^ ^ ^ ?n I c«ic4iwi ’siSt •®rrc?ra 

^fTC^, ^ ’5IOT5I^ 'aihlt's« ^W I 

• csrt^RT? c^rtMT?' ♦iItvh ^ tstl^ i iS®if ‘ii?^ c4^ 

C^fHt^ WTO ^ralst*! CW5 ^froi I 

• C'lPiCT ■^?ra ’TO ^ *p^'5tfl5i %*1il TOTO TO! ®fw I 

WTO ♦ITO I 

• ^ ^ WTO ^TO W1 5ri I 

iItJW 'iiiviic^ TO*f ♦fK? I 

• Olf^ Tot TOH tot <7^ ?!?, TOPTO 'iRl TO? ♦fftTO TOT %fTO TO I TO«! 

WyiH ?SKW <7^ ^fTC? 5flTO'TOlTO^T^^TOTO*f^C^ ^fTI? i 

• TOT 5®T C?W TOC? TO I TO«( TOT W WTO TOT^ C*JC? ’*HC3 ‘ilTO 

TOI^?» ^C® ’TO I 

• TOf TOI? TO? TOTO TOT ®fw TO i TO®T ^TT?TtTO TOH ’Tt^? I 

• - ^ I TO W, gn’t ^ ftC’f TOTOTOTOW^’ifeTOTOI^fw i 

• ^T^ TOT? TO? TOI^TO *!TOI TOTO TO! ®fw I 

• ’if^fTO TO! W TOT IB'S TO i 

^,<t «lfi^hl : 

C^T^ *1^*11 ^c®i 'S^ PtC? ?flTOT®T %?TO? 3|C^ WTTC® ?(I? I 

^ TOT VfSra ^ll^, ?5^TO <il?^ TOTO?^ TOft® TO^ TO i ^?F?I 

fii;pjl^^ fTO?Tl^ TO^ TOTO^ fijfrow Sll^ TOC5 TO I fiffTOTO ®!TO 
?ITO? I 

• TO? 

• ^^UTOTO^f 

• >3 \&||^ij|ft4?T? 

• TOTW 4|f%1SF?f ?’«>lfn 

• ‘l^*il ?1C® «I??TC® ^ «rf%W? ?I?^ TOCTO I 





^'iific^lit siOT5f% 5 tj^ 5Ret ^s?r^ ^rWTW 

I 

^ I «ik«il--ijq^l I 


8 I 

C l C^PFI® ’II«T55 'i C^iPH^ <i><;hI« ^ ^ I 

^91 salR« C5WT *q|«k*il ^iRs} ^ I 

I s«lRfl CM^ (Pointed) fifTWiI ^IW ^>*i^l5j W i 

It I ftsfT ^ ^PfT ^ «fPFf I 

H I ^ ^HiHl Pffi^ WWW ^ *fW I 

>0 I ^ I 

1^ I 

^'O I wPt^Plai ^ i 

^8 I ^c«Tv '8 t[Q<?)Iv <i)<i^1<i ^ I 

I (yra ^ ^ i 

i'J? I ^ ^ «jl5Rst I 

<i| R«H*t ^I^I«j 1^ ‘i^il «(*u'o*< ^5|W 

^rti^TPr *1*1 w ^T*n^*l^ ftcs 

^ I fSOT^Wt C^fPW ^T0Jili3 C^fHI^ ^ I 

^ I <3?ll<^*l(.^ ^5^1^ ^3T ^ ( 

'd I '9SI^'*R’*1 ^fl?T ^ ^t’RI ’rtw wprt ^?I! 

8 I ’PRI *sn?jR» ^£1^ ^ ^ I 

(? I i| 81^ ^^5?Tf I 

'b I C1?W iTt^ ^ I 

S I >l>l(JlR«t»l« 'aijMH '8?RPk<1 I 


i.l9 (Description of Losses of Accidents): 

(,^M ^n?? PR5 ‘j^'il^^jRi'o srMh S^kiR 4l&9l 5WIW ^ I 

^TO?I ^ftm 5nf^, ^ ^?rw ^ I ‘S3TP?I 

RflPiR^ R^?j|R »i^*jP]'o *x^*i\ «l^(,*3n*i sf^ i 


• 'x^J*^h ^P7, '6 «n^ih> «plsiW 







4WW 49fdQmi ?/STlf^ 

T^thn ^ ^1?? 4r^c*f?i ^*fi1?w 3,«>jR 


OTf^*IC^ ^45•il 1%5T *1^W4 ^STTWl I '^• 

^ I qlf^v® ■^^-^31 

^ I csiPl^, ^ iiwiiJiw-fl ^ 

o I 


C5f^ ^ I 





^1 ^ITIWM ^ ^5T? "nP W -i31w I 

^ I ♦WPT ^ <mI 5? ^ ^&«fP{No cwr*ra I 

'© I 6|S{^R3 ^ WT iK8i5 I 

8 I ^RR ^^l<^Plt> tRIR CTOS^Jl® C^IW <\A^< ^ I 

® I ^k^k^l *^«’ilf«, «prX'© CW^ OPCT ^ir^CT ^ 



c^Pr ^ ^ai^lf^ 

f?f%3 C^lpR ^ «^a’ilFi ftra ^Rf ^ I ^ C'JpR ^ <^ai'ill« 

^rsR3 <jiiR^w?j ^sRiiR^ <6 (h^m^i^R^ ^5m«i5Tt ^ft®R ^ ftfeg 

(RI^ ^ ^ «fCT I c^- 

i I c’fRCTW? ^raw ^ 5^»iIB^ji»i ♦p? c^ ^nw i 

't I Rwiftt ^ 5^ ^13<p ^ ^ro «rPra i 

8 I ^SRC^TCTl^, ^?3^*^h'©|<jv» qaHlI^ ^RIRI WT ”^1% i 

^IM^IH^M ’HW ^ ^?nil Wr '«^l<*l(.'1i3 Rp>fn «n^ I C^5 

^ I I 

^ I ^ C«ll5lt 'WTO ^rRC*f ^l>IW Wf I 

'fi I «iU>tifiPli«TR^ 5irCT 1^t^^%?i^i 

8 I ^?ir5fr-«MRI>i^ VWRIW ’Spfe I 





> I (.41(^4 ®'11^1 H 

^ I 

^ I ^riM c^? 

8 I ^Sf’pfr^ '4l«li(l c^? 

<^ I ^Ruhn •TpJ c^r^f? 

^ I ^ ^t^fsrm ^ cw I 

H I ^^TRHWf ^WOTT I 

b' I ’<i^l<f*iWd Pi^M^t ^WCSR ^ CW I 
I 'aipMW '^<\\^ ^ G^ I 

io I ’'^l%?r R<liJW ’TR C®T^ I 



>> I <i|^f6 ^Hlnh <p5^[5 ^ 

I W*I| 

I ^SWft ®w ^ I 

^(t I f©*iit PtillMtf ^i4il'o)ki ^ I 

i’b I cHPiw's ^ C^ I 

bH I ^ R^<1 1^»R C ^ l l l t^^ ^ ^ I 

iV I 'S^jr^*ll^ f^lt PiuMn I 

I <i«i¥*ic^ii wi(ra fes# ■^«f ^ I 

^o I Tpf^u f«*ilu ftroR ’IR ^K I 

I ^TTO^ ’TfTC^ ■#( ®fTOf 

I %fl; ^ C»K I 

I CSlft»T 5^ ^TO ^RR 7?ra (R^ ^ 

A.'O I «PTR^ 'o?il<i»-i(,'*1 *#1 #t •^*\\ «f55^ ^1kiI7 

^8 I W\G^ ^ 5^ #t <pflt'fi *tra? 

^(7 I WHT ^ 






Maintenance of Workshop 


^pTT (iD^roductton): 

<^[Wl ^ ^ ^ 

«i(^N 'TOT ^1? ^ PAIR'S «pit.«t<i ^IS<p ^6 

uNi.« ^ I 4C^ c^if^ ^ (Maintenance) i 5 hv,^ 

wi (Accuracy) '^cir 

^aisni ^sn^in®! ^ ^ ^nw ^ 

^Riv© ^Ri<pi I 

(Maintenance): 

%r (rPr^, 5^, ^ mrm siT5vi?m csttoot 

eCTH^T^ 5tiR^ t?nn? sffiRi? i S^^'o* wi 

R'^h'pI (Accuracy) ^ ’TW <^q9 ^ ^ iRt 

^flW <Pfl(.'s ^1%75 ‘^fi<p| ♦fTO 

^Cil I 

'^'i. «^tw^ «J^kcw (Types of Maintenance) 

I W- 

(Daily Maintenance) 

R^iR'o Rfll^g'o (Periodical Maintenance) 

i3^'*1k^'*p*lc,^ <?lc.’eru i5«|(,’t WT ^IRII 

i. <s^ ^l®sT (Break down Maintenance) 

ii. (Preventive Maintenance) 

i ! <3 "^Rfr I 

^ I a|j|^c«ai (Manual) 'I^IWIMI ^ ^PMm ^ i 

p I u*raH W3ra^ ^?n i 

8 I 'sui^^ cs^ I 

<t I 5TWRR# ?*5WWW I 

>6 I , ^Q<P)l*u-‘fl? C5^ I 








1WlOITO '« «fr5 ^ I 

Ir I C^lPR 5^ ^ ftP&'S ^ I 

RaR^ : 

> I 5^ ^ ^?IT 'Q ^ I •ft C^l^ C^ ^silt ^ 

«JOTWC5T ^ I 

^ I <^\fj9t^ c^ ^ I ^6^ (^^rro, i 

'd I <pk’«fl 0*f^ ^tltt 5^ >3 ^?r I 

8 I <p|(,w5i €rf%?t? 5^ ^ 'qh<iH (7 t^ I 

c^ I ^?ra c^Ri [.«Rf«pc.^*i*^ ^?rT I 

'Jj I 'S «lf«(.*9n*i (Inventory) ^ ^ i 

S I ^ (Re-Order level) 

L 0^ ^W*nw^®r (Breakdown Maintenance): 

C^IWl ’ft CSRHW TOT (3^ ^1®*? I 

0 ’ll ^ ^ TOT ’Tt <7(51 ^ ^ ^ C3^ 

^Fi®’T ^ I ^TOw? cron iiti? ^ Rs® ^ ’Ti 1 

^rc®n I ^ ’Ti ^ ^ ’ll I 

ii. ell^wl^t n^Hk5^ (Preventive Maintenance) ? 

TO TOTO OTR ^TTC5 'Prevention is better than ewe* 

“iTRiTHT 0?C?T eifTOTT^ TOl^ ^ITO’ I a^Fowl?! W®fRTO*f eifelt 

^tfSRTl I <i| firfSpnl 4*rR^ ’P’^TC'T? ^Wt^l ^TO, ®«.*fW’T TOft<5 

I (Planned) iiil^4tl®1 TO51 TO, 

TO, OTTR^ ^ TO'Ttr^TO 

I iRiw^ c*Tr^ w!*tbt^ firtron?! RRy toict cwt: ’tiIto tot 

TOT CTO? enpR ?i naft ^ ^irot. *n?7P c^ tot 

TOT ’TI I TOT^ TO! ^tTOT?T «ret^ *« <M(.eT5l TORtot ft^fTOT ?8T Prert'n a? TOT*t I 

^.>oaTO0TO •niif® (Procedure of Maintenance): 

ITTO^ *1^f« Res TOTl- 

> I caPpT 5®nR^ TOTf I 

^ I CiRr <3We TO( ^ trt CW Itot 'TOT ^IW <7T©TO TOT ^ ^ Ik (Corrosion) ^TTO ’ll 
^ TO TOft^Ja^ TO?! CTO I 

O I C*iRH 'O TO^ni®^ '0 TOfCl? 5^wl 1 to PiaR« TO I 

8 I CyPlCH^I -^R%l5l 'O t»4W4 C^IPR CTO®f5^ I 

tj I ’WCiTliT TO? ^ Rto? 1T*TO PWfw CTO CTO®f&^ I 





^ I (Deffective) <3 ^ ^ 

Ir I BPS! ^ ^PWT^ ^rff!t*l '^niT ^ Rt.-'isiu tB'o l 

I CSJW ^ffl^ ^ I 

>o I ijjre* ♦itln? Ito ^ I 

ijWR •TW : 

^ ^ ^iOT- 

^ 1 ^ (Grease Gun) ^ i (Oil can) 

^ I ^.<pwlPi*i (Kerosine Oil) 8 i (Cleaning Brush) 

o I iW (Emery Cloth) ^ i (Duster) 

4.8 (Need of Main tenance)8 

^ I (Depreciation cost) i 

ei I '8?!^^ TUPPiTs ’il^m ?w ^ ^ I 

8 I froi ^IW ^’ilfi'o ®3^ ^?n 

^ I 

(f I 

^ I '5?! I I 

^5#5rePwc9^: 

^ I #lf 

et I ^T® 

8 I i^TOI? *n^ I 

^ I <plwfl G^ 5^ a^‘llw‘*r‘l C^ 

•=11 w«fit?^«f ♦refer ^ i 

It I t^Qc»<pH*i ^♦nfer C^ ^re®T ilW '©T^ CT I 

S61 'e ^^gerv ^ ^♦nfer ^ #1 







io I ^ ^wra? 

I [<.<»•>?*®f ^ 5wit 

«l^wc^^T ^ I 

I ♦rerf^ij finli} ^ I 

I RiifS’o ?j^vj|g<,^<j fi*if5 ^ I 

it? I ««l<^-lt;’ra ^<1%^ R<j«H 'TO i 

ivb I W'fTC^Wl'ra ^5^5 #f ^ 
i^ I «^lt<i^^-<i) ^Qt«pH^«H5i '^R«p| C'f^'S I 

iv I I«*ilt ^ c®N I 

ij^ I ^ I 

gg : 

i I ?^®fW^<l?y R>*^ns ^ I 

^ I «^Hk«j'¥t.-l5j ^|pltf CTOI^ I 

« I il^HlW^C'1^ ^ I 

8 I ^i^\\ $I5'o? 

(t I ^Qt^*l(,*i« ’^1*1^1 ^ I 



• 9.0 (Introduction) 


(Lubricant) 


^ c^Piw< c^iPH ’S 

irm ^ ^ 

^ ^?!C*RJ Wh«tP'© (Frictional Resistance) ^ft«i 9 

^I^Rt Wi I I 

(Lubricant): 

C*PR C^ Wf^ CilPtWiS CSf^ ^ tij? ts?5^ 

fti%g «R51? C«Jt^ IWR’4«|W Wf ^Gi iflGT? ?Nt^ ^ 

(Frictional Resistance)^ ^*13 

C^*r ^59 9 F|5Rt ^?G5 5i|^rai ^^5 ^Q<pj|^ I 

(Different Types of Lubricants) 

<i)<i^ll«<p ^^^pnff ■jS^pjI'v cfmTO 'Js SRPR I '^~ 

(Spindle Oil) 

PiTO ^TOI»r (Gear Oil) 

(Slideway Oil) 

^SJOTT (Grease Oil) 

{$. (Air) ^ Gas. 

T. (Gr^hite) 

5t>4r«ii ^^ai5l ai<i^ sW? i 

i) Pi*ilw^ ^G3*l (Straight Mineral Oil) 

ii) 'SIGW (Hydraulic Oil) 

HP«:f ^S^pjlcta 

^5Ra?r j Tsi^ ^i^ic^i qQ-*jiC I ^5iTOr«^ire5ft^ ip^fi w 

1FHrsj«i ^ •ij|«fi5 FH«®1 ^ I 

1^R : f’RR ®^J5raR^ RvWi<^i) ^Q<?»Jlf5K I ■’TIW 

^’RfOT^RSltl (.<3 »Pi^jH 1^l5r® «fR^ I ^ <^Wii <p|^iro Pi«ls(,<p OsPfl? ?I W (Bath) 
«lSc<s*i*i ^'^Pec'© ^'©•ile* I^W? ^ I 








^if^ c^ I w? 3 ?ra ’nui 

OT*j PifB^ ^ ^RTW wi% ’©®i>i**i:j ^ I 

‘iJffilt <a^ ^G^jI-v ^ Ca|»pTt, C^ <^aiHlf®^,'o «^IW^ ^ I 

i) <^K5 R*iiw»i ^ini»r ? Ri*iiw»i cot i *« ■^ror^^ift 

c^sRwrf^ «jic^ I OTnt%t^ f’Rnfiit. ^ '*11 ^ ?oti^ 

«P 5 iU'a C^? 5 ^JCOT ?T?^ ^ I 

ii) ^ftwalR^P ^ICOT : COT I <fl 'agug^i 

^n^w^rePi^ ^!?w ^FTOTSt ««i I ?ftraiflr^ otj 

^ I <iic^ f**iOT, 71?^^ f’i^rra Joti^ otc^'© oti *tic? 1 

^rtc^cB ^nw RR>a ®sot ^ ^C8 PiRh^ ott ^ni 

^ I «flR® dR«tI« cot ( Anima l fat oil) 

^ I %refra COT (Seed Oil) ei 1 COT (Vegetable Oil) 

'®.'a 9dRiW COT (Lubricant's Application Fields): 

^g^sjT^ (UfOT *51*17^ GltOT^ C5jftH b^\bi9\ OTlfro ^tn ^J?OT 

^ I 55 , %W OT, OTOT^ 1^f%3 ■^'iWf 

'O.S (Neceslty of Use of Lubricant): 

^«ti?«p5s Rjif^I^^ €ic?ir5f% ott ^ «rre^ 1 

(.N(.<pk«il 21^1? (.ijp|*i ^ ?fiK*T 'a<jf^'© ^^HwR'© %<! ^ ’•tfOT 

OTTCTH OTl ^ ^lOT « 511 ^ SOHC^Ii COT 5T 5teC^ ^ ■?TC^ 

ftf%3 Wl? OT RjiPiR^ ®W7*IT adQ«hi OT 5C?1 *nc^ i 

i I «iTC®nt alRiN© »^^Hs eifiwK OTC^ 'JIOT ^ i 

^ I i£|C*T5 ^*1^ <£S^f6 ^ltC*l? '(5JC'a 5t OTlOT OTC^ I 

^ I C5^ CsiPR 5t ^?C»1 (Ring, Piston, Cylinder)-^ ^ 

^J?^R 4p^ 'S 'i4*l«»R« I 

8 I fSPi® '^<"1 '5C5J ^rtX^ftl OTJ C5 ’55 ^Wt (?T? I 

<t I C5jPF? 51 'ilOOTf? '«<4C¥ 5l%Fr (Rust) 5! OT (Corrosion) C5C^ ?5F1 otc^ OTI5^ 

^C3 I 

'b I 'il^ 5i<-fC^ OT5 &h*il OTC^ OT Hl^ OTHOT 55 I 

OT®fOOTT •Htfk^iMi C5PH^ 5t Rfejj «[OT 5HtC»f ^@OTC^ 15COT «fC5IOT 55 i 

OTT^ RR?a CUf^ 5 ot, ?fSR 5! Hilary ^ Rulfi? 5Sl?*l 5I^tT ^tOT W5I 

ftr*l5 vf%5 5C5 I C5J^H O ^ijOTPTPt ftf%3 ^15 5C15 OTT 

SfOTSf^tWI I 





^ I 

‘S I ^0^11*5 41^1?? 

8 I 

^ I ^5IC?H ^ ■^? 

I 5,I^CSlPl4 ^ 

<l I %s# ^Q^jlt'OiJ ^ C»N? 
tr I C5Nt<3 

^ I ^G«PjH*i 

I («*ili5 C5T«f I 


I «gJa<F>l'v SpppI « 

I <104j|fi #f C^W?? 

>8 I «iS^ii^ w® ^ c^wni? 


I ^lrf6 *iQ^jlcfl<i ^ I 

I «aQ^Jicfi<i (yr^ I 

is I «iIg<P(.H*i €|«tl1^^ sppra 

^0 I 'oMI f««f5 oS I 


Sffli 

I «)»k,'® ^ ^ I 

I f^f%5 «i<piii ^G«p)k5« I 

i*© I <IJ<i^lRl4 c^ ^ I 

5,8 I 'flu ^ j 

1 <y[^ I 



I «lR^Jki5il ««IT©cf ^ 




8.0 ^T55TT (Introduction): 

5^ (Cutting tool) Wf ^3!? ^I?l <pf*i« 

’OTI^ ^TSl ^511« SwgH) C^ TC5 ^ICT, 'ak«p 

I 'S WT *\\^\^^ 1 

TOT I 

8.^ ?»IJt« (Coolant) 

sfi^ ^5^ ^ffTTrtJ o<P5T< ^\ j 9 \ ^ w orm w, f^r »n^ 

^l^Rj, ^i^wi TOi ^rtroi (TTUI ^(,4 mI 5 ijF 

5iKf^ ^ I ^5^, c4ft<friH, ^iil^l5«>i ^wt< <Ti^ 

^ I 

i I ^5 I 

^ 15£rf% ^5nt^*p 5j*wtg ^ I 

81 ^puTC^ ^♦f^rrat ^ ^'5 ’iTc^ ^ ^#ra ^♦rarani ^[c? ^ ^ i 

(t I ^jl^ OTf^l^ *0 v»)Ptc*«J ‘^u*nl*R ^ fi^Iw ^ ^ I 

^ I ^*1)1? ii^(4fill*i ^ I 

^ I ^ji^ ‘*y8i^ I p?ra c*?^**11^ I 



Ift I •gnjk'v?! Iwi.«plPif5 ^ I «|«ik^fi f&^ ^H«nln«f ♦ITC^ i 

8.^ (Types of Coolant): 

5^ ^ ^ ^ I ftj OT5 

^) ^snrt 

^) 'ail«fl5i5 (Graphite) 

^) ^31^ (Talc) 

^) TO (Mica) 

^) ^jlv 

^) fc^yj fi»ik5i»i (Fixed Mineral Oils) 





'^) (Straight Mineral Oils) 

n) ^Pf!k (Cutting Oils) 

*1) ^IU?R (Water Soluble Oil/Soluble Oil) 

’ljl?l?l ^)1*V 

^1^ (Water Vapor) 

<t) (Stream of Water) 

n) «lTPt (Carbon di-oxide Gas) 

6Tf^ ^ (Compressed Air) 

8 ) 

HiR^'© aft^ ft3«! I 

^) Rwrot®t s 

«tt^, WIT ^ ert^ I 

^) (Lard) (^ «?t^fl) (T^RI ^ C®l^^ ?^) 

'^) (^1% a|l<^ i^) 

^) ‘qPi®, 6 (^*T^ 'e ^^) 

^) (51^*1 ’ii'©*< ^ii! c^) 

^ uHiSlPml*! C^¥B f5*ik<i»i *50^ i (,<pk«il a?T 

liiHiw«i ^ I ^jwif^ ^ Pr-nwH 

caPl'#'^ I ^WS ^59n^ (Oiliness) ^ 1^ ^pRIH ^ ^ 

^i^ic«ii ^ 'OT >3 ^ 5rra I ^ 'yGiw<i 

'C R»aj\» 'a((.HOT9 ^?5^K '^31? SwtH) i1i<p< 49 RSj'o 

3T3^ 3531313 I 

?it Rf^ Tn I wn • 

3») R*ikn*i I 

3) (3f? ^1^) ’0jw»i 

’T) ^FTIIB (3^ Wft3) ^81^ 

3) ’IMWI (Sulpher) 

'S) (35|ft3 3t TpjnpTPf (Chlorine or Phosphorous) 

3) 3ro|7U 3prRrf33s 3311 



^ Sc^^c-ij ^ I ^ww?i ^ 'SHjiR>ro‘® Rc>iw ^im^ 

(Wetting) ^ *ft^ ^fTC?i «JlHl«p|w OT’t ©HhRi ^tRi i ^TTW ^rraj 

o.(t% o>% >j|fti»Mti ftfSps ^ ^ I ^ »ii*itpiu I5l2l^ ^ ^ ^51^^ 

(Sulphurized) ^®n ^ i 

y) '6«lli|‘fl 31^^ 

ilCl ttoPT ^ C^ HlSIb'ft I 'IIIhW a^% ^iRw ft»nw ^ 

?? I OT^I ^fT*t^ (Soap 

Solution) I 'fll^fes <3 ^OTI? C^ ^jI-v ^ 

^t4ico b'o ^ *nf^ ^nw ^ 'a«i«i fi*ji(i»ii OT5 ’n^ti i 

8.^ •HU ’fl WtC?PW Wien (SelectioD of Coolant According to the Metal 

and Operation)^ 

Mien 



'o^i^ra ^ropT, 'sroi^ 

■^^‘sniRR 

n^<5n 'a;wn 

'S|||"lf5lR?ll'l 

wulPiM, (?TW 'OlllCra, nTi<3n 'aic.nn 

31^ 

'iiidiPH, ^05! «)>‘*ii$* 

<319 

W 

^♦fl? 

^so’T, ’«tjii5M 


'STCtM, 'tttiPM 'aica^y 


8.8 f^iK^ crosw C«j (Field of Application of Coolant): 

^ I 5^ ^ <?^ 'o<^l<JPlcno C^ 

?WT C?55TiJ I 

^ I Jntn^j (Hardening) ^ C8®^^ (Tempering) ^ •H I 

^ (Cutting Edge)“'tl? ?N^ nkhj C^C33 ^ ^ i 

^ I '(^snl’9*‘®l •P5jli3 ^ I ^0^ tani«»'ola ^ <pilt?, 5^ 

^ ^tt 5 i£i^ cO^ Wf 5 ^ nl^'^lJl ^ I 

8 I ann (Cutting chips) <i]ll ^ 

^ CTOI afniPt ^ ^ I 










I ^*JT ^ C^ ^ C^TC® <ff5t 

^ I 


^Q^)l(.^«j ^JWT Hrfvj s 

?«TTr« '6 


Y^j|*C 


i 1 iJl5! ^^51135 5^ 

'«<i)k'® ^TTW 1 

^ 1 if&I 5*1 <3^ ^IWT «i4q*iii 

WT 1 

i 1 ‘i|?r t^pH 0 ^^Pifl ^^3l-iRpc*P 

TOTiTO l 

^ 1 ^ ^ ^ItCTO TOJ 
??i 1 

>& 1 5®I TOT 4l^W ^f^C4 ^fTO 

1 

'01 'sr?37*ra ^ ^ 

TOi 

8 1 iSfi\ ^*lft^ JPT ^ ^iftFT 

^T'H C^ 1 

8 1 C3lpR ?1 ^11 ^ TO 

C«rc4?WTO5 1 


8.(t ^ii 5)^^t»ii« «i;<ilwr^fl'ol (Needs of Using Coolant): 






'0 ^l9j<ij ^C?I I CilM ^CiJ i 

5^^ ?1<<|9I ^ ^ ^ I f»lilC^U W f6<1 ^^>llI2^ W 

•?!©• f^ ^ gHh-i ^ •PC?^ iluTVUS* ^vi,'» ’iflT Ru-is'^ius 

>1^i«{^1 «JTC^ I $Plil^; 5*^ ^ I ^C'RI >I^J| 

^TIWT I 5®1 ^ 'S fFH^t<p I 

*f^Q9 ^TRpIl ^sCil I ^ 5^1 ^ PpT^ ^l^rsfPn® ^?jC<l» M^C'i ^*rt I 

5^ TO 81^ I 5^1 TO <1^ '®1W* 

'O ^fTO®! I ^ ^ 

^ ^t5?T C^ ^ ^TRI^ ^^5 I ^5Rf^ aronW ^ ^ ^ •il^i;'© 

CSjftsT TOIOT ^ I 


I^R>?j Itoi R(.<i?»iI «p5!c^ ^fwTwShr sila<i> ?yK?f *i)<?^k«?i tnp^ o 

















> I 

^ I ^^ili.'v^ S«jfH5) C®Pf I 

^ I ^l»i'© ^^j1*v SpPRlf 

8 I ^ OTRI? 

'Js I #1? 

^ I ^3infefl5«#t? 

Ir 1 1^ ^ 

I ■^t 

>o I ^ji(.^5j fi*iIC l^PfSl (?W? 

I 7®TTT^ W ^ ^ 

I '335T «CT ^inj? 

I ^ ? 

>8 I W^^C^WRIf 

^<t I i%r15 ct c^m c^ cw? 

I T^fTIC^ fWD «CTW (7TORI ^ 

I yiTT^ ^ ^IT^ C^W? 

?55n^«f?l: 

>V I ^)li.5a >«k’nlo'i| I 

^O I ^>l(.^a ^<iPl?j^(.»il fa^« ^ I 

I fi*if5 ^*i)|v I 

I firc?n^%^ '^m\b^\ i 





(Alloy Metal) 


<t.o Ontroduction): 

(Alloy) ^ ^ i ^IR^R 

(?l ^R55i 5iC?J *ff^ <7 Tq 1%? ?t ^*1%, ^rT*n?*f WC3S 

^ R(.H^ Sw^j liR^ ^ ai^lR<P 

*n^ iihl«iPi^’«k^ 1^R3f% ^ 5? I liiw <1? (Alloy Metal) 

I ^ Ci^f*^ 15®! ^ W (53?^ t^TO®l, ®W *1%, 

5o%*ij ^?<piiin*f ^?iT 5111 

C.> ’TOT ^ (Alloy Metal) : 

^ ^^flWIOT ’HW 'ojjhfe ‘iiftort C5!®t C*!’!? *1^ <1? 

^?n 5?? ^OTi 'HCT ’*ilfllp'» I ’TOT^ ^ ^?n 15^- 

^ I OTI^ 'aiJ!*ia^ MTf 

^ I ’TOT ^ I 

<tA ’lOT ejOTfS^hr^ (Needs of Alloy Metal) : 

C5 ^ w I ^ c*T«in j 

«i) ^♦ronu i 

’f) ^5T«J5T f^ ^^rara 5lf^ I 

^) ■*lt^5r*ll I 

«) *SI%M5^ ^ I 

1?) I 

^) ^**1il8 C^W, ^ ^5rf I 

C.^e 5THtW 5T55i® >iOT (General Useable AUoy Metals) 

51?^ ’TOTJ PiPl-q^ 5!OT” 

>) 1^*1 (High Speed Steel): <i|^ ^ *f^ i fSsW? ^ 

(Tungsten) CSFlf^lTO (Cromium) 'b PiPi*p^ •1 '©<mI o.^ 

(Vanadium) o.« (Manganese) H'®^1 o.y Wt € 

*^OTi, 15fi5M»im ^ *1^ w ^6 c5^ (;pf<35i5m I 

*TT I 51?!^ '5^«nK'» CUW ^P!l «3l^(.<p ^l5c« ^ i 




(Stainless Steel)s ^ finj *»pscul5t *1% CTpf 
^5^ ^rflFt ’TC? 5n I ‘5? ^ c3Fift^ *P3^ ^n ^ ^o w, ““P®^ 8 Bin cnc^ 
Bin, nrwl^ ^ Bin, n^sRi ©.^ Bin ft®B nw i <iiBi ^f^iB (Acid) nRn 
^5?raFW ^ ^n nr ^ ^ i ^sBi Brcn^ i 

«) 13Bn (Tungsten Steel)t <ffBi ^Qb l ce ltt, ^ 5 ^ nfln® ^ 

uRi I •Avs ^ Bin ^ >v Bm ntfB o.^ Bin cncB i.e Bin ntfB bi^ 

fSyiprnBiwfSi^B^sr ‘fiBrSBft i 

8 ) (Nickel Steel): ^ ^rfB^Png, TC5?nJ, BIBB ^ 

l^fB^nBBi ^nfnPft ^ i ^uitb ^ ?t bri 3 ^ m?r •ifi^ bishb ^ ^ i (Bb? 

»iBB?n e Bin feBB « *iBB?t o A Btn ^ 0.8 ntfB Brtn nt^ I 

^) »<jklRw Wb (Manganese Steel): ^ein >XIB eiBI? ft3 Wb i Piw^ Wb 

^?) csFlfiWB ^5 b (Cromlum Steel): ^n^ Bin otib 1^8b i IncBB f^B 'ii^ 

n) caplB %BB (Chrome Nickel Steel): ^ h!?WWii 1^ nl ^TCbb caB%in 
I ^fl? bIb Wb ^ ^ ^srfnB 1 

br) BjWlRsim 1^ (Vanadium Steel): .iffil cbB 'O »Ib nrj i 

tp) CffiB BIlBifttB 1S>B (Chrom Vanadium Steei): ^ ^ C25^ Wb C3f*^?B i <ifl?T 
BM0Fffl? BBBrC? BB l?n I <ilBt t%B^ CBIWI ^ft BII t^Rr^IBBBT 

(Elasdsity) ^n i 

io) bI^RCBBW f^B (Molybdenum Steel) : ^ 1?ra^ 1^B •a? BltH BB i f^ 

I tJ3? BiniB B?3 B9I? BWBT BBTB I 

») (Spring Steel): .flBapm fta ^ \ c>c»Nbi ibi I^ii i ^ Wb Pfl^ ^mnf^ 1^, 

c3Fni f^B, ^Bjifn ^Sit i^^b? ®m^n 1 

CBWfe Wb (Forged Steel): cBiwi ftuB^ cb^ 3I Bffir ®wcni Binw CBiftft 
(Foiling) emPit's ^BOTT nhlnPig*? ^ ^ BltB i 

ijj? €inif^TUB 2B(h B?n BinranB cbi^ Wb to i 

i>a) «W fi®B (Rolled Steel): (Rolling) eini%B ^Bi to ??l i 

b8) ^binwh 158 b (Magnet Steel): ilPl nfeim CTOT^ (Cobalt) 5 ^ 

cTOi TOBi^ frotn csf^ 1^ 1 

<r.8 (Use of Alloy Metals) 

>) C^^TOB 1^ (Stainless Steel): ^,Blf5, ^[^^IIb? TOBBii (Domestic Utensiles), 

CTO (Watch Case), TORlftB mm (Chemical EquipmentsX TOnG» 1^, 

cbb cnwBinrara ^jb^iIb ^riBronai b^Ib ^ bru ^Bft to to nttB i 



^88 




^ ^ ( Tungsten Steel)? att (Drawing) aHli^ 'm m 

^ RwkH-C (Filament), caiftw^i ^ (Cutting Tools) 2^ 

o) (High Speed Steel): (Surgical instruments), (Ragor), 

1^ fif6 (Twist drill bit), 6jf*l (Tap), ^ (Die), '6 

«pj5^5i ^ ^ ^ 5®! ^ 2^1?r <?«[.'« ^iiBr i 

8) (Nickel Steel)? ’e^Tl? C?T*r (Wire Rope), wpflu Cflt (Armour Plate) 

Fi^*h iTB (Piston Rod), ^ i ^ Rt<p^ RQv® «ilWT ^ 

^ (Electric Registance Wire), TO (Heater Element) tlt^ 
(Spark Plug), ^rferoi? (3FT015^ (Pipe) 'e CTO^ (Spoke) 2^ ?;? i 

t) (Managanese Steel): •l'»<wil TO aukifi'st ^ ft3 

(Shaft), (Spindle), (Connecting Rod) ^.'ojlin i 

nroni >^3^ TO tTOT^ (Roller), f»RiTO (Bullet Proof 

Helmets) ^jIHIn (Crusher Jaw), ^'silR 2^ ^ i 

h) caRfirapt 13 Sr (Cbromiutn Steel): 'il?! TOt ^ ^ ‘fl?l C5P11? (Balls and 

RoUers in Ball Bearing), (Armour plate), (Shell), (Safe) 

I 

cappj Rpw f3®*T (Chrome NickJe Steel): *ITPrt, (Crank Shaft), 

’3ITlt?Ilt9TO (Axel), TO (Connecting Rod) ^«>|R C5|R? fltTO 

(Gear Wheel) 2^ ^ i 

v) ^fRl1%TO 1^*1 (Vanadium Steel): UFTlt^ (Crank Shaft) 'trc^ (Axel) 
C^ICTOTI^ fltro (Gear Wheels) fltTO TO (Gear Box) TO i 

h) caR^’©TRifitrPt W*t (Chrome Vanadium Steel): ^ TOt «nfTO ^*5(^2^ TOT 

TO I *ITO W® TO TOt TO >il?t CSJplRt 13RII? TOT “TOT 

RH«i To (Tool marks) ^TCT ^ TO i 

io) ^iftroTO (Molybdenum Steel): (Barrel), ^TOtT Hjlw 

(Pipeller Shaft) ^tk^t ^ to^ TO i 

>j) --iKIiSar (Spring Steel): ^ c^M ikTO 0% 1^ TO i 03 Its 1^ TOl 

2^1? TO RTTO'l^lw '*TCT 'wl«R'© TOT TOT ®JTI^ I 'il ®FRT ftci PE^oPin •TO - 

CZFfT TOTtfero f^R, RRiL<p|»*j;klRw C3IT0 i 

OR^fe 15 B»t (Forged Steel): '7^ errs (Slide Wrench) ’'MIHT (Spanner) 5 5l?^ 
(Screw Driver) ^^TlfT TOT 2'5fT TO i 

i'®) CTO 1^ (Rolled Steel): St, 5TOTO, TO, C?f5 % TOnfT TOT 

2^TOT I 



> 8 ) siJWwU 1^5^ (Magnet Steel): (Magneto), (Loud Speaker) 

csi^ ^ ^ ^ ^ afijpTO ^ (23% %r TO 

W? TO^ I 

(t,(t 'SIW (Characteristics of Alloy Metals) 

R(,h<i <pi3(.‘o I?f%s sRPRT fts Rf®j|'5i(.<i i < 71 ^: 

V I a^lil^lRer Sfftr® ^ I 

^ I ^IWT %TO f5(% ^5?CT ^ ^ siRlbIwlft, ^l%TO (Toughness) 

(Elasticity) n«tWlS ^ 1 

o I CJFFftro ft% TO?l P5z^ ^fUro (Hardness) ^ ^TTO *t%P^ ^ 

TOi?n§f 1 

8 I 5t?c^ PiQ'e <pflc«i ^ "pfl (Permanent magnet) 1 

^1% <plfS*ij'o| (Hardness)“C^ ^ I 

'iwlwi (Commonly used non Ferrous aUoy metals): 

'ipfliw trr^’T^ %5 ^c*n- 

3PT (Brass): ftro 1 «5f6 '^♦n? (^ 515 ) (^TO)“ti]? ft2p 1 esj 

C3% 3t^ ^ H'3 «wI 1to ^ ^nl^hj 

% lilcj'® I ^ I wPiPi^ TOi* ’Tsra 31^ '^1% 

(Cutter Tools) ’IW C^OT TO 1 1% ^ 0 % ^flW TO (lead) 

apft I 

ca9W (Muntz Metal): ‘il^T 3%31^ 1 TOTOT afRI ^o «Pt 80 

% ^ I C^T^stt TO ^ftvic«t % R 1 -IIWI ^ ^ I 'i:?! ^TOt 3f^ 

TOTO% I’T^Ta^TOtra nil^TO'fllhTOFI^^^I 

1|JWI% (am (Manganese Bronze): gPT (Brass)-^ ^ CtF^MWlfro CTO ^ 

TO! TO I •tsW 3 T® TO ^rc*JT snn? ^ 1 31^ ('•rarot sto 

'O^TO^ i TOTORH 0 .(rTOTOfI%TOtTO^IlTOH^!^^ 
ftpfca C^ TO^lfro <3!« W? TOT TO, ^ «!CTOs! (Propeller) TO ‘il®!^ C^Flf^ 

TOT? To! To f 

TO^|)5!%|t| atf (Aluminium Bronze): ^ '^fW ■*r$TOl ?:> c^ TO 

’TO^Rfl^TO RiPi(,« TO! TO?! I 3? 3^ •FRl "0 I <a ^|?W »!TO 

TOtrorf^ TOc^ ^1}] efpnt toto TO i ^33^ TO«rr^ ^ tot ^ toito to ’tt i 

«i)l^l5iM^|ai fflTOt^fTOI la?^ TOC^rff *t1^ C?ft I fiJTOJ ^ TO! lTOlf?t, ^1®!®, 

^'©jlR TO I 

'STCTO C^lTO (Monel Metal): "T^TOT ^\y TO e^o TO TO! TOt ^ TO TO^l^ftTO 

l^lftlTO, ^I3T^I% ^'©jIR t!!U TO, ^ 1^CTO (3TB (BrOQZe) 





48 ^ 


▼9CTW?nfi '6 I ’IC? ’Tt filt^Pfl? ^'(TI^ 


;«J*il?P C*f5W (White Metal): wN^lS! ^ fifjf i >£ 1 ^ ^ 

^51 ^Wl I ^ 1&^ <^1^14 ^ C?W 1D*t, 

'qjifvijR filpRfl £fi\ ^ ^ I CT CSI^CTit 1^ ^ *tl^ 

®®fpTl*T9CT «ITC^, ^ ^ I ^ 4!^ 1?l3 ^5^ra«^5 plT»fl^ I JiJl^lRlW 

^b<\\>< eit? -j^<i<1l b'o W1^, io W '5J||fi5J|R «il^ io w I •if&T ^ ^ •il^ 

^ ^^mrara (srm ^ooo ^ «n?i i 

■JiItsTfiN^ (DuralumiDum) : Irtf- W TOI «nil i<? W 11)^, (^, 

^STPSftro. thrift ^ ^ I ^ ^ ^l«lf5|Rtirsj n 

R»(tc*1fl ^ ^»Rc« ?JW5 5^ I '5WR ^ I 

iHInh (Basic elements of alloy metals) 

■ftej ^onl^ ^ *(R PiRs’^ TC^Tt" 

serial ^N1 ftS ^c®i RQ'® 

4fr«fTO^ 4l<W-4 aikJHR^ ^ TCH ^ I ’TtWf fta ^ 


>) CSFlRtn^ (Chromium) 
^) (Tungsten) 

'fl) 'ejHlIi^il*^ (Venadium) 
8) ^Pn (Copper) 

C) (Tin) 


'b) R(.4^ (Nickel) 

H) RTl’ttf^ (Manganese) 

^) (Cobalt) 

?►) rI»TO 5RPI (Molybdenum) 
io) ^ (Zine) 


^v&jiR *n^ Prd*i <ij<i^tfl ^?n ^cn i 





^ 8 ^ 




^ I wra 

^ I si*nTO<tts^ 

'0 I «ij1*is 

8 I 

<t I 
'J? I 

Ir I ^ <7N I 


^ c^wniF 

io I ^x<t»^ ?^I75 #t ^WRT? 

I ‘q>ha 1^5^ ^ 15&r®ra ^*JT ^|4<P) CW? 

I ^&5iIdii <tf6 c^t^>i^<w ^r*f? 

^8 I ’Ts:^ ^iw ^ ^ i 

>>191 *IWIN ^siOTtW 5^^ (?! CTO^n ’Fm I 

I ’Fs:^*3l4>IH,C^4 ^ (mr 


iJM 1^*14 €fS: 

^b-1’T?^ *fil^ <<*!w ^ ^r«t I 

I G!lf*f R*i)k C*Wd j 

I ^51% I 

I <Flt Wlftl ^ I 

I Hwfli ^ ^ I 

^'S I PiflatH C^H Wl (?W I 

^8 1c^pT Sc,^< ^ i 

I 31^ ’Sfpj I 

I c*f^ 3^ni, I 

I «i?jIru c^i^i^^ra Rt‘i«i'^ %C5M I 
^Ty I (?F?PT 8 ^ C^P3PT ^^TMCT? C^K I 

I ?f% C^H ^^1? ^ I 



sffelT 

Hardening Process 


^.o (Introduction): 

^ ^ ffiSrsp® I sfw^ ^ 

^ I (^tW5 ?t ’ft^^ ^ 

^(1, ^‘’TOSJT, 'O 0.^% OT «n|4#i 

ftftS ^<1^ ^VS ^ ^ I 0>% ftPiS W 

fi*lI»<pjH 8o^ C^I^ C*iS (2o^ C’fS SHmi?i ^’TTOTRI ^Cil ^ 

^ *sra >JCi>H>II^C5^1 ^ T5 I 

H^-psi ^ ^ 5TP^T^ R«c,»i *T^ ^ ^ ^ I 

ftps 1^ ^♦ffirsw ^i4w?i S'iRtfi ^ ^If5*ij c^ 

^ I WT1^ ‘«(w^ ■f^ ^ ^«n« 5^ ^ I 

w ^ c^ i o.^o%- 

o,v5(^% <?ll5*o o^FTOnJt »fl?t^fTSj^jfM c^ 

'O *1^ ^ I C^TCT W.«i55 ?«p|4(.*1« ^ ^f% <Mk<P I 

elQ^fil (Hardening Process): 

P5^(,«p PPft ^r^rsrran? ^ 4 i4ch^ ^iiilH4 ^ i)?t Pj ^’Prraif 

<t 4« ^ *iPra^ ^ I ^uk*ii 

’iQ<3's*i(;<p C5W "p1I5*ij ^ ^ I 'ii^^JT fi45<pj|«i 3®^ 

in<TCT ^k'^Rt srfSRTt ^ I 

(Objectives of Hardening) 

> I «rf^ ^ PSwii ^1% ^ ^ I 

^ I ^ Ptci(.«p ^?n I 

^ I 5^ I'oRu ^5?T I 

8 I t,»jPi(i*iu C®5T^ Pi4i;^s ^ I 

(t I «il«(.«w ^?n I 

I *451 'o^v»l, ^e 'oilc’ilV^ 'aii«'©»i 5^riPi ^ i 

^ I <ei1^t?n^ ^ 'O 'siTg <Pi^ifl C^Ml I 

br I »fflR^Tl5R I 

I «rair*^ c?t^ ^ ^ i 










«|[^l (Descr4>tio]i of Hardening Process)^ 

RftRR’® 

5 I (Case hardening) 

^ I (Caiburizing) 

^) ?T (Pack or box carburizing) 

’<) »(]W (Gas Carburizing) 

^) (Liquid carburizing) 

^ I (Cyaniding) 

8 \ (Kitriding) 

> I C^ Ric’iPk (Case hardening): 

^ ^ ^ «S ^R5P| RPli ^ 

•*{®5i'©i ^<n?®wc^ ^6 hR*)H •ift'nw? ^s*ri i 

C’WW ’TWTO ?5ft ^ 

iihHj 5riw<i 'eHailuil« ^ ^ iW 9iu^\ 

I 0.8% o.^% ^[ 4 ^ *5^ 3,Hl'ow ‘fl '^RJT I 'C ri’al^t’o 

^[D5^ «jm ft.ft. 1 ^ ^ 

^ I 



^sr®T8j ?l*rw ^'^'5W*WT c*i t^iwi i^m 

C^fU i ^ ^aikriw C’R <il'»k^ ifW ^ I 

5*^13^ ^Ma i ^ affapsW ‘ai^R«lt 'arl«fin» 

^ ^ jps <ira, <w4^-w ^ fN (?Wt CTl® «1tra, ^IWI 

I *a ajtuHJla <iak*i ^k'iR^ 1 k 3I a3^f6 

Ruiuiw »?lg'ofl C^ OrtiCT I ^R^rl^ph ri>l«p5 ^Rgii ^13 ct 

[ 





\fto 


41 (Carburiziiig): 

^ (Pack or Box Carbarizlug) 

'Vt^ds^wK ^ I ^ affronu ui4Hi^'4* ^s^rjir * ^iwwis csror 

'arfgc^fl ^ (Fire Brick) aiW -wj csT^nBr ♦» c*tl^ (Cfearred Leather) 

«C9T (Bone Dust)» (Charcoal) 5,'®)lPf (Barium) 

(Sodium)--^ (Carbonate) fiPinr ^ ^?[ra 15 ^ 1 



**0 *l!n^^fl$l9^(GasCarburialng)* 4 ^ ^ PBw 

•IjRr ^ JJl [ «p|vfn (Muffle flimace) (Methene) 

«lTlwsr 'a siTf ^WUw ?>oo->^oo c>iRJca^ ^®miaim 

i iiwra ^ ^ Itoi traiw I 

«0 Puj g .^ (Liquid Caburizing) j *11® WJ (<iiI%-Vo%) 

^ i c4)c*jB (io%-je%), t>i1w -awi ^ 1 ^ 

^ «»! «i« ^%ir caw vtf 0 % CTs t£i ^ 1 I^Srat ^ 

>5) (Cyanidin^ WCT iWflf *fTCaRf ^ MfSMW C^TTfSTO 

(Sodium Chloride), C^dfen^ (So<Uum Carbonate) ^ (Sodium 

Carbonate) ^ C»n%S1»T (Sodium Cyanide) W 1?? I ^ 

1^ *Wfbc^ «^ooo ^W’TOT ^ ^o Wf 

caW ■•W ^ ^ i 

(8)^nWk^(Nitrt^ 

dS 'siq^ ?T PGc*!^ bsfif ^11^ 'aw W«! caw 
(Electric Fumacc)-y9? ^ 8bH50-«^j(roo c>f(5M^ ^ ^ •BPf 

(Aramoniam Qas) ^ ^ I Wf 1^ «M159 •dtfiWF 

(Nitrogeu) I *1^? nl?.w >iIW^9tW 9ft?iWf ^?T?;? 1 

^.S (Field of Applicatioii olHardening)’ 

1^ «iww c^ ®C5^ ^ ^n- 






ewes ^ fill? ?T?^ TOI I ®JM, ^|C|?, C??8 

B(.«j«i, CW ■?JW?, ?JI^ C?^, ?t?l ?t?TC? <iIW? 

Pi$jt*i^tLi5 I 

fifjj 

I ^r?? 

8 I ^IUiftt.fi|f5RnC4 «W5 ^ W 5F?T mt 
e I fi|1Sls?Tt ?s<5 «yni? 

^ I C?55f 

b' I cy? 

io I ftjgvtfRt ^ fi(^ ^ ^ 

I ^RiiPr^fiifi'flM W%??i ?5? I 

I >1l4IHI?R>?.filftp?! c?l?ll?? 

i'31 «[iiF?r ?®T^ c?w?? 

^8 I ^RSt^-4? firt?M C^ C*T^'8 I 

5(^ I ^I$JT^|SR“^? ^w? 

i'b I ’ITW ^Hl?? 

fipj: 

I g|f^ ft (?t?rra? fi l Qw i ? Qfl t^h f ^ I 

ib* I 5(,»rHj^t.^l ?s? I 

i<> ! C^ filfiFill? f???®f I 

^0 I fiilSRH ?T ^rFr cw i 

I ^lfihl5R>^fijf^RIt? RsaH ^Tt8 I 

I ^ilBi?Rp?, fiffip?!? 1 

I «iC?M CTO ?*? I 





ftftt ^9^ ^ ^RTW a*jQ^»l « W5t9t dl^ ^ITO¥ft«! 

C^ ’RHI ^6 ’W ^ I drai^ C^IWI *It^ ^5*lf?RCT ^1^4‘llfwt I 

c^fc^ 5*ifi«w ^ ^ ■^?rT5 xwicv f^c^ c^ i 

<1^ S*ift^ 4ifi^ *« wronSt ^ ^?ni *6 ’W ^ i 

(Carburiziiig) tfSplT 

^l^rftRfl (Carburiziog) flfSRiT 1^ s 

^) ♦BW ’a (Pack or Box Carburizing) 

^ »ljW (Gas Carburizing) 

*0 (Liquid CaburiziDg) 

^ ♦IJW u ^ (Pack or Box Carburizing) 

C^R t^ai WS SHIS'®^ <ikuii flW hISnH 

I dj^ dRsIft ^s^RRH ^RRI ^ ^TC9RI WTOI 

'art^WlSl ¥5 (Fire brick) TOl ^sitw¥*l C^T'OTl? ♦R CHRT 1>WSI (Charred Leather) <IW 
(Bone Dust), ^ (Charcoal) ¥'ojlR Hn1(^a wfi«N (barium) 

gHlfl«R (Sodium)-dra (Carbonate) ftPftR i 


Om 



H) ♦RPT ^l^sWSr^ (Gas Carburizing): dj¥ 0 ^ 

SBT5 ^ ^ ^ I Wf^ (Muflle furnace) ^ra ftrsR (Methene) 







^ ^tf?ft ‘a«l«3«,l'6in? <60o-tft8oo c^I5u2!'i» 

^ ^wnarra ^iNR ^ <il^w 5tai ^wr i 


^) (Liquid caburiang) t ^ ^11^ ^*1 (^tf%“lro%) 

c^nfeim (io%-^^%), c^rfftiipr ^%-io%, ?r»ff ^ i ^ 

’«rra ^ 9 \ b-(to c^i iii w ^ I wj ?si>ii«ft^ RQksi ^ 




^,8 ^T$rf5lift-^ «K5Nrw s 




?Tt^ ^ ^Ipl ^ I whl«, %n%. 

«i^fi ^nn ^cii ^f^n^flft fifSpin? o®nwf 

Pisc^wj ^ I 


«WsfWT-«» 


«(?f: 


^ I <n4i5l?f^?r^<S ^t? 

^ I ^15 5CN*U C^? 

8 I «1QwI(.4 ^ 


ft I 4l^ill?ftrt,«Qwi 
I ■‘j5t5?nif®^ ^Q}*«|4 c-ffi c?\M? 


i c^wm? 

>& I 4 l li i i^fw I 

8 14H^^i?i«^-^? sr^n c^ c^rftQ I 

<? I cw? 

^ I ^[114 4l^fll^I%t W^ #f C<l4|ii? 

<H|sjfl4 «RJs 

^ I 5jl3Rri ^ sjfSRini csPt P’ohi ^ i 

^ I ^if?rftf5f^-'ii^ #iPt^ I 

41 ♦in4 4i$n^!Stt 4dl^i^ ^ I 

8 I «iTi^ '4r^i?flf< «ifi.iii 5|»^ TH ^ (:w I 
ft I <pI^bIXI^s dt^h^R I 

^ I 4i^«n?ti?t iiq dwM ^ I 



Tempering Process 


V.o TWT (iDtroductioii) 

Wl ^ ^ I ’*t^ ^ ^ M ^ ^?ll? 

^*fRPt ^•^i'4)(.«j» (4 i4w^ ^ c«rc^ ^oo® c^fi ^HTjrani ^ »R«n^ 

V.i dJHiB?. (Tempering Processes): 

^l(,*Pit 'i?if«i.'© »ij^ I ’'W ^ 

®?5««1 1 'o*g;?j's| c*Tl^ «pf5w liRl ^ (Toughjiees) 

?lf^ BR>jj ^*f C^ CT ’TO ^?I?I «TCTO^, if OTI? TO ^iH? 

(.l5"^lQt (Tempering) l ^ !>i5t^ 

(,^**1lBt I ^ I5D^C4 ^ 

(.BHiBt, I ^nsrra ’TO 

^5^ 'iwt <P5ik<p (.ChiB^ I 

V.% cI*MlI3^ri^Pi (Tempering Processes) 

^9[ "^jyi ‘Si^iCT t£ij^ ’TO c5®tbi 

^ I d5®rira ’fWRITO ^ CTO ^ I c^^- 

> I c1?®TO CTO 

^ I »a?^^5tc*t cBhM 

^ I ^JTO ^*MW CTO : WC*? ^TOiJ TO 1^ TOT CTOT 

aiwM C^TOlf CTOC^ *JTO cCTO^ CTO I Gjf^ ^RIT 

C5^CTO^«I1C^ I 

4 I C?®TO CTO: «f^CT C*l ^TO’T TO TO ^ ^ ‘fl^ TO 

CTOC^ ’®ltH ’TO ^ tjHIu CTO I TOI? TPC^ ’»||iPi«P 

«3T^«\sl *rRl I ^ «psi|ii CTO ^ I 

TOTOC^ TO 5(.siPl^ ^ TO^ (^1^ ‘fl? 

^^00 ^ooQ C^8 W^lcflRJ tP8 ®R*TO C^C®!? 

§Rt,i: ’^tro TORI TOfec^ ’TO TOl T <5®TO CTO I ^TOTO C^’Tl? 

<£i? €Rfi^ 'sispra^t TO ^ I 






1^OT? ^!Cf ’©5^11'©I I d5®pflf^ -i^^lsi fiini? ^ I 

Wfffl ^ I ^ ^ I 

firfaRft? Wl (.civ'll ftW? ^ ^ I ^in?i ^ ^I^RTPf 

c5*^irat-^ sm^ I 

V.8 «3wH C^ (Application Held of Tempering): 

*iI{ 4|T3W (ft^aw)-*^ c^, C’T^, ctuRi cut^lw^ 

<ire, C3C®? ’51^ 5^! c5®^n% ^ i ^iwft 

csipR di*^t.T?n^91 


«f»pW-v 


^ I TOI ?l ii^io ^'©•1 ^?lt? ^ 

^ I d5‘*iiQi^rc^ 

^ I C^ '1atl^(i's 1^»T *1^ ^'S?fRj ^fMl^lft ^ 

8 I c5*MlII?r‘*l ef^fR^ :j|^ <7PH C«li8 •TfH? 

ej-1 »^l^ c5**Ttl?t^5^ ^ral%^ ft 

'b I ^ 1^ fftn? ^ 

^ I (.i5“^iRv”^si fi«kq ^t9\ ^ini? 
kr 10?'*ilf5<^Rrfii WT Pi>w^ ft o<t 

I ^ ft <II^IHIi] ^RT 

>01 ce*Ril^<-i]^ ^ fiTOiR c^ cerfl's I 
I (5**fif^ ft CTWiu? 

I C5*^nftt-‘i5? P5cai<* ft ft 'OW? 
icf I ifl? ^R« I 

^81 ^ f%© C5TS 

I ’W ^ dt®Tra c^ <if3Rnft 1^^^ ^ i 

I (J^^Tfftt Ht’^u ft? 

I '8?nf c^TCTi aRT ^R»R5? ^ 

>tr I C5**Tlfat”'^a f«^f5 srorR t^tdj5i RR I 



I ^ ^TNTl ^ I 

I cB^lfit tf^ ^ • 

I ^ ^tr I 

I cw I 

<8 I d5®*flfi^-ira ?IT ^R ^ I 



Annealing Process 


^.o (Introduction) : 

^i'g(,<p (too c^. 5t^ ^rsr i 

^ ^«WaiRr Rfift 3taj 3tw 

^ I csrf^, ’FT?^, ^ ^Jiwl^t ^ I 

(Annealing process) t 

<1^ va(v5»^3l^ «?<ra €llih«k<P I *11^ 'iliR<? 

(^It^j|»i ((fo® C^ft) «tti^ ’O'Sl^i ?R? ^Mt ^ ?! fl®!-? (.««« C?W 

Stw ^?rc^ WICTftl (Annealing) ?^ i ^1?^ C?!^ ^1®I, C^ ?t ^??r 

c<Wwi ^'iiw'iwii *11^ 5]CT I <1^ ^ ?l^bpr ?! <wf3Hi^i ^ <MW 

?? I <a ?!?? ^T?^ ^i?t? «ii?N ^Q'o ?? ^^?^ ^Msrara 

c?^ 9tei 5tc? imi ?? I 

*fl?55 ^WIRn? ?!^^ ?WTC^ C?lf^ (Soaking) ?^? I 

3iA'®ylwftr''fl? (Application Fields of Annealing): 

€CT? C?55 ^ ®C5? ^ ?!?!!“ 

'Si<i^ls Cin^ ?5gt^ ?^, C*fW? ?t C^ICT ^t?TC?*!^?? ?I^ f?jW ’‘W ?1^ I 

^jlwplt «tf3Rn «K?n? ^?l? ^ ?? <11?^ ?ll%? ?«!TO? 5? I 

<ii?5 ^i^prrarr Q^lD^Pih ^5n? ?? SW ^!?? ir^ ^ i <o1Si ?i^c^ 

^ CTO? I ?t^ OTOC? ^®c?n^Sl? c^ ?? toi i ^sto? 

«raw? ftfeg «iwi? ^ ?c? I 

li.'O 'aolwPn, ’tsifis ?^ (Description of annealing process) : 

1 ^ eRjR 1 3is||« 

i I «I^T? (Process annealing) 

^ I *5? (Fuli annealing) 

^ I c^cBhIC^ '«jlwl?^ (Patenting annealing) 








^<i\r 

i) 

iq <hIShi^I (Hardness) ^ (Ducitility) ^ I ^ 

w® (Flat) « ^ (Sheet) ^ ^ i «loo'' (TTS '^^wiara 

^C?1^105 ^ ^ i£I^^«W5l5rt^itsi ^I 

(Full annealing) : 

4IJT 'aulwPi^ I 'il ^^wrara ^*f^5f C5?*f 

5^3 'STSJTOI 5tal ?tGI I 

^Mld ^ilWPlU4 ^ ^irt ^ ^ I Wt: 

^) 'SFiTO 'ftlllwPit (Closed aimealing) 

«f) ^ 'ajk'iPi?. (Open annealing) 

^) (Closed annealing): 

'5ft<ra ^iiwPis, “^ref^ Rt*i*( I ^sifS^r??^ ctoj 

*51^71?®! ^ TJ^ I ^ 'a^ia?i*i-«£i? ?TC^ (Fine 

brick) CJTW I Gl l^*T ^<sl^ ^ C^ GIW ^ 

<14 ^ I <iti*iHj 'spTfra i»I4hi^ if&t? 4t1^ 

(Fire clay) Sf^M i ♦IGI ^ ^Pic® GIT^ ®looo b'^<?o ^'^Rlan? 

4GJ ^<*wani >54 ?T^ ^ I ^ ^ 1wi 

'aloa 'aira ‘^'o^ 5ff^ i|?t. ■^•^4C<|(^ <]|^fD ‘fllJTf 

OTI^Gf C^ ^ I 

4) ^ (Open annealing) j 

•a 1^ ftW% ^<i^rraH 4iMW»iMiy G?rsf (Forge)-'fl^ ^*IT ‘S 

<fl? ?fGl ^ ^ ’ran ^ (Ash), ?lft (Sand) ’®Wt pi (Lime) 

<ira ^*( 1 5f4ca 9tei 9tai ^ ^ ^ I 1^ ^ ^si%«rGra ^ ^ «*fGi 

^irarora I 5RR ■^<T gtu i '©hri‘p *4w, 3t^ srjlr^ si<r ^c^r 

4^ra I HlPic« *RF ■??( fiF¥ 

4*^ «n%5 5^ tiiBi »r^ ^^enra «tR^c^ ^<3 ^ 1 

>0 I (Patenting annealing) i 

^ i>Dw4 4ti5^iV6| (Hardness) (Ductility) ^ <ira 1 •fl 

4W ^Wtl GW ift? ^1^T¥GI 5 IgI StGt 

^ I 

S^.8 (Need of Annealing): 

^ I i^T^ 'bi4iSi?ai «®t^Rra ^rrmcsi 1 

^ I *ci^ ^’wra®! ^ I 





^ I «w«|, 'osjfi'el, cSl^^ra ^ ^Hisq'fi'i I 

8 I ^ I 

C I f^®T^ c^%t^ fl'Sf^ ^I(.w5i €11^ ^ I 

^ I <1^1^ ri!y^)W fftij 3tai 

>6 I 'yjltHPl^“‘fl k«T ^ C^W? 

8 ! y C'SPit 
<^ I (TTlf^ (Soaking) 

^ I ^ I 

HI ’siTtc^fE^ 'W fiW^r 

Ir I ^ ^ C^? 

^ I '=>iji(.*iPi^ w €|^? 

^Rf5M«R(* 

I ^k«Pi^ ^ c^rwn? 

I '«(JKhP|^-'£I 1I f«*liT5 «50l|»1 c^ifl (M^]'(i I 
I ^ t3 -^t 

^8 i^^!TO?PT^^»rc^#t(^WRr? 

^<t I ^ 

I 4 CTIg %TO WIT^ ^ I 

?^S!T^«rS: 

I ^ c^? 

I StOT«rc^ C^T^? 

I * #1? C5I C^t^^TT <11^ ^ I 

I ^ I 

^8 I ^ ^ C^ I 

I «fPPT ^ ^ ’ff^I 

^'i31 wriFSTT^ I 



NormaliziDg Process 


(Introduction): 

<1^^ (to^ ioo® C’lo j9ra 

?Tt^ 5^<nic« ^ wi PDwii ^ ^ nra, ^ ^ 'e 

^ ^ I 

io.^ Dili's! (Normalizing process) • 

Pc»i(.*^ ^’Sf C'o^c cijw jft? 

fll'oai <w1c;^ 'i«^^«ilfert i ^I»i1fl*11«il?i C^PTi^^ ’HRl 'woyfliSl't 

^ssD I <1^ iij? ^ 4C^ *0 i£l'^ 

(Homogenous) ^ ^ i ^ i 

^o.^ 4C?IH CV^ (Application Field of Normalizaing) : 

i) Ciifftt, (Rolling), f3FI%t (Forging) (Stamping) ««% W*i? C*r CSTlI^ 

^ ?:?r, Hi3UMi3,i*e. Rjf5)t!|y fSftw? ^ ^ ♦fra i ot 

'onra-iil? ^ I «i«r»31«f (internal Stress)♦rra i 

^ I (j\ wt^»f ^ %FU5f (Stress) ^ra^ ^ c^ ^m ^}?r« ^♦it3irat 1w? 



^raTiFiTtfei w %5 ^ I ^rasiMTt^^-’ira «mn3T f^Qw^i 
^T^ra ^♦ra I 








































>0.8 


C?OT1 


> I ^<3 ^HIR I 

^ I <11 VC'S ^niRJ *n^ ’l|dPi<p 'll5<i'^»i ^C? I 

>0 I P5c«ifl ^5T«]lwlt«! C^ ^ ^ ►thin ^ ^53 I 

$ I C5rf5!^n?it*i^^ (.uPiw^Piro ^ ^ I 

<? I ^ csrf^ft^-c£r?l ^FH I 

Vtj I Reic<? ^kviR^ ‘•p:^ il? I 

v I ^3i^r®fi®t I 


aolwt^ ^ ^ : 

^JlWl®!^ 

> I 51 %<I ^»JJ 5t^ 9fciJ iT8I ^ ^ I 


>:» 11^TOs % ?»f?rw OTI 



> I ir^i ^ ^ I 

^ I Pv»iw C^ I 


v51 P5«ic^ ^ OT? I 


8 I cm^'^i 

<^ I (TOl 

’Wi 






> I ^ ^\'^(.<* ^Rn5j ^ftlT W? 

'>. I ^wni 


8 I WI fyRj^Jl^ ■^t ^ ^ ^ I 

(? I sRRisTitfei ^ ^jiwPit «15F?n5 ^ 

vb I ^5IOT C^ ^sc’® 

b' I ^ P5(.^u C^F 














^*nnairac^*rf^? >a?^c«we i 


I C^l^-‘fl a|«R 'lisqfw'o 

io 1'sijiPiiSit,-<a? •sn:‘fl »n^ cPKf« i 

i8 I <??«!!« I 

iff I '<<iii4ii'?fft?-'fi!r wi PGw< i 

i'Js I '111*11*1 I^Iw';-iS?l 'sHa(|ifll ®i1?I I^iwi ^C9? 

iq I ^ i5lJC«riI »lks»iITTRriI 'Sllfri iS*I «ITi:^? 

i\r I '|il'IWI?fftt.-i£l?I(Tfaft i 


I 5P»IC^ JII WPT i?rt I 

I •^^Tsn^rftf^ 2ff3F9T ^iTt ^THJT ^ I 

I Hiwi«ii?i^t-ii3 ercsi*! (wai c«i«no i 



’®r*ot5 


C’tW (Gauge) 


>^.o (Inroduction): 

^ wHi^ ^(.yien i ^ ,sj^c^ ^s»j 

51^ ^ %^'nll^'® aw<i sj^ ^ ?j? 

I 'Q 5Tsni ^kknlfi (Inspection) ^?n ^ i 

C*I ^ C^ (Gauge) I 

C*t9 (Gauge): 

C’Bf ^ ^ I ^ ’nra 

^Tf% ^ulsi C*I ^ '©k^ 

(Gauge) ^ I c«1^ ^ ^aippi^, 'sit^, ^n*f, c^iPlwu ^s?1 ’amt 

^twt^ *il54^ei ^ ^ i 

ft%g "^n^t am ^F^T mt aWii (mt (Standard Gauge) ^ ^ i 

C*1W? C3f^ftW*t (Types of Gauges) 

•^wilou ft1%3amtt t’kwu ^^Fis 


^ 1 

^TtiJ C’fW (Feller gauge) 


wfish ^ C*t^ (Radius gauge) 

^ 1 

(S^ CW (Thread gauge) 

8 1 

TFRIFT 5.R?(.<p'I?a (Dial indicator gauge) 

<t 1 

12Rt^ ***11!^ ^rai^ (Crank shaft distortion gauge) 

^ 1 

C^^«J c^ (Depth gauge) 

^ 1 

C^ (Telescoping gauge) 

V 1 

CW (Wire gauge) 

>i 1 

TJ?!? C^ (Height Gauge) 

^o 1 

?! ^^t?r C’!?? (Limit gauge or go and no go gauge) 

1 

GS^ (?^ (Acme thread gauge) 


^ CsflJl®! CW (Sheet melal gauge) 





















CTO->1\W Pli^l €(^ 

C^IW (RjuUns or Fillet Gouge): 

C<PM ?f t^W®a W *tI3^'4Will C^ 5SI 5Tr*fl?®r5 o.C 

1i|.ft. ^ 5*T ftc? C*tW ^ i ^ C*TCW mc^ 

I 



« 01 ^ c*lw (\Wre Gauge)? 

^5tC?Rr(Dismeter) hI 5*^N WT ^-Hk'oe "Juft ujlF^ (Standard) ’ftpfl CT 

CVjWl^l^ ^ ^Sff *rW 'GIJH CWI sl’®^ ’©Iws ^TPT "a ^RT 

c«faf^if% SHfilfl [ ioo 'eic*ld > ) ^IWRI ^IWd ^ W 

TlM ^ C*f7^ •nl^w«?j ♦llwl ^ I ■^•f ■^fficaptfSSBI ‘oiP^tn 1^ 

I 



fS2|s «1ITW C»tU 



(Slieet Metil Gauge): 

CsftW CTO* aflirsi^ SfTtMa %3hl ctf? ^WT i ftf%3 

csf8i»f ^ I 



fSars ^ c^fBW cTO 

tn*f CTO (Plug Gauge): 

9W ^TTTOTO TO ^ I CTOlW^, 

ffW C»fC8RI^3TO?J’^^fR^ I 

^ (>fHC« '^C*f^l 1^ ’p '®TWl ^55 411^ ’U *Ct*f I 



fS3^;>i.8 am CTO 


(a) Pro^essive liimt plug gai^e (b) Double ended limit plug ^ge. 

CTO (Ring Gauge): *ITOti«l aW C5^ WJ CTO ^ I CTO CTO^ 

fiK ^ g^'owe ’rtai ^luHa CTOf i£Rt.uw*f CTOrlia I 

if^ (?©»wa fnwl 'elC^I'ok^ f^RH ^1c^ I 












CW (Snap Gauge): ?3H C^ illvlJ OT’T C«n*T ^1^ S’lftuw W»Rt ’W?! 

Q*lWI*ll (Gap)1^Pl*^«>CT 

^ I d] ^fWWB ^SW «|^W^ ^ l 



(a) Solid and progressive 
snap gauge. 



(^} Adjustable 
snap gauge. 



(c) Double ended solid 
snap gauge. 


fSaj: >i.4 5JMC*t«F 

C*W( Camper Gauge): [:«^‘*ciir4^«llw1^i ^sfBf 

«?>l4*)« S -jl^Mra Xt*t ^ I 5n*(H'rs CT^Iil C^ra liftt '5Cf 

sttw i 



».‘l Wl%*IT?t 



CW (Taper Ping Gauge): 

I c^K*n ffe? ^5rt^**t5^ w ft*n ^ h31^i 

I cB»ira flW c*1w^ Pil*i«l« I 

eo 



fif^ C*tW (Taper Ring Gauge) s CBMR fiK CW npspt ^ i c^ ^5? ^ftc?ra 'W*f H31’>fl 



■ffeziJ 

C3^ flW (Thread Plug Gauge): ca® aW C’tarc^ w ? am c^ (Screw Plug 
Gauge) w ^ I c^m (3^ aw c«w-^ ’TWTO (3^ w?iifiii5w-<i(? am 
■^ura wj aw ^ fiiw 3c5u cw « ^5in'®i5i 5iTa w*?j 

^(5?l<T aK^ I 



ftar: i^.iocsp5aWc»w 








C’W (Feeler Gai^e)t 

W, irt C’rtW’TWOT 

I cS(S?r ^*liT SfSc^ ^?iT I CTl^Wtf^ %fiR*ni 

c^ ^vs "d eii.«i«T*i ^ \ ^ rtcw CTw I 

SaflTOitoRf c^ ^RswrfT 1S%g PBwis 1^ tsfl, ^iwiT gr® ^ ^ f 

grc^ o.oft ftft C®CT o.'do ft.ft. OK® T«naK? o.od, o.od, 

©.O^S, 0.0% o.obr, 0.^0, o.itf, 0.40 ’S Q.v^o ^nw I 



ftars 1?p®n?i c’f^ 

1^»TO C*ltiM (Uws of feeler gauge) 

^ I f¥^ ^ (G^)’*Jt^ c^ra ^ I 

^ I CTtPMIf^ «T®I^ BjtCtfP (Valve Tappet) stfJt «Wl! ^^K?!Rr i 

o 15flirow ctn5w»i^lWl%a >(P8 ot S^ift^TC’T^ ^spr®»f5T i 

g I QK^ 'sqfBM pflpn gPff rtw « ’WTWW (Paralkl) <23% ifl9t SRH 

(T^^er) I csc5?j ^WsW i^srl ^ra®, tsiSjc^ "aiKi i 

^ I grewrw wm efceWTOst ^ I^h®C¥ ^ ctc® *iraj i 

tiiwG5 grawrra iwszi i 

^ I flWu Hi'ftiwj %Tfih-<fi? %, ^iMt i 






^.1 

I cw ‘i)<i^iw«3 (?r*j I 

8 I C^ <l)<RlC5lfl C^ I 

<J I •3j«I^«f^|6 (Hewn •TPI I 

^ I ^t? 

a I #t? 

br I 'OUTI? 

^ I wt»f c^m*#!? 

io I cw ^ c^wni? 

bb I 

I c^ -ii<i^W5) ^ I 

b’® I C’W n^n^knn t«»i(5 ^r9ft*n I 
b8 I ^pnl&n nin^*© ■nl&It (Hesra ^ ) 
b(? I % 

I ft«il?i Hewn fi*i(5 njn^ln <?\% \ 

?55n^«5- 

ib* I ^ njn^lenn 'q^fnnl^OT 

I Rp«iln Rp®iln C’R^ t&3 ^ i 

^o I In'^ln Hewn ntn^ln ^ CW i 

I c?ifemcnw5F^^ ^cw I 

I mt^ (m ^mra ^I'fil^ ^ i 

^'0 I 9 ^ c^ I 

^8 I ^ CW njn^ln ^ i 
I ^yt^ c^ ^r^c¥ ^ ^sfR <?t^ i 
I e'»tewn nin«Jn ^ i 



^■^■ptRCKey) 


i^o^^QsIrociicibui) ’ 

♦-Cf ^Wf «Wr flft TO I ^ TOi*f TOfl Wl rfit l®ft ^ I 

(Sbid)^*^ 1^ CPplky), 1^ (Oe«). (Crroio ^ 

4 ^ ftW CTOI, ^41 iWiJ 4TOR# iJWflM ^ffW TOV ^5111TO 

’>>fWOi^lWe ^TOITTOW Wl (Key-W«y) «fl?TOT^ TOVTOCTI 

njri ^\w 
TO(Hab)^W?ff TOJ^W TOTOWW^(CTi‘AlWlftfl? 

TOl^ WI W WW ♦ 49 ♦*W ^BTO WlW •Nft n^» HW 

c^ “TO •lfr» ffli Tow WTO ^ I i 'TO 

WNPH ♦ TOR!f TO TO <1W I 

>o4t^v|%(K;e^i 

%rtr (Oeor) ^ CPulky), TOw (Cno^^vJlfir'lTtW^ WtM TO «tf^ 

CTWPrtiih^TOi tW^0lTOTOlTO5rt^^‘^fTO(Kqr-Wiy) «TO?^»rftW?^ 
TO &iR CT TO ^ TOW TO TO ^IRW, w|w ♦ (K^) Wl'WR TO I 

4WRi ^ TO^TOi W TOTOTO WlW)H TOll TOBB^ TO •HCW | 



ftirs 


H^ i<RTOj&W>wMJ (Olileetlw ofValBiKi^) 

flftTOTOf^prtRroi- 
wiRTOwBWC^WCTWTOltl’^ I 

5|R ^W]N %*W RTOWf WMIRm tow WCW MU' ^iflf Tjflw TOW^ ^IKWCV 

TOl 









•fil, ftiff. aR?f «lev iii^ ftnr <fln 4^ mna 

iii^iirtv iin viv* 

(1^ Klf) 

'•(m ^ ii a ii i ftw ft iW ftwM i intWTO 1^- 
> I ^4IWI vA CSquBTc Key) 

^ I ^mwR (Reotoigiilar by) 

«14N -541^ ^ fTA (CllMK Haad or Kay) 

s i%viIViA(WoodniffK«y) 

* I ^nwr ?1^ (Saddle by) 

% I nta Vlft (ELooad Ke^ 

^ll|<t«ft(Bathby) 

¥ I w*Tt< 8lf^ (FcafterK^ 

* I •BTW'f HR ffWaUe by) 4lr ^Rfl ^iTrwfi •*! iWrt VI 



ftJli (by) 41 (JflVJP'l 

>4^ Wfll iff )■ VW 

«|R ^ ♦ iW’ittiW* ^ iPl, fitf. ^IWS )WR ^ Hi 

ftm ‘4MfH fWt Ml Wli 

i I dHtr^ (^»fat K^) i <91 adtew ^ 

id^JWIII WU 4WW #11991 



Up >4.< dHW 



(PariDeKey) i 



ifeBs 5M *ow*n»r^t 


«I (Feather Key) i 



ftlJ CVTW^f 

8 l^09^(GlbHeadKey)i 

^nlt'6aR5nrrtl^ (Fly Wheel) i 



fBais 








ClteW^CWood raff Key): 

"ft (K^) «WR *rt w, i?r, ^fmra iwjtfti w-*? (Hub) >jjw 



tfen: 

«I (Saddle Kc;^ 

UQ apFff #f •UWU ^ (Ffictional Reairttnee) ^HlW ffli ^ flW RW WR Rp5t 

«]«|kt •ID 'TOifl «« *n*i RR I 



fid« ^IW>! ♦ 


(>r)vffr ^(FUt Saddle Key): 

*nff ii i <i^ »iBdWey^i a* i wi^4<flft TORtgirTW 

^t¥Rl 

(«0 ^ *in«^ ^ follow Saddle Key) > 

(Resistance) dCV fanr osRvjfi 

’ITW RJTOT ^I 

trlH^^CRmuid Key): 

>a^ WB’flWlir? RWd *RTd51»! "9 ^RPft R'ltefll’KRtf RflR ffe Bff ^ I 

’’UnFtBidteVdTt ^RRdl^lEV <8(1491 dSM W dl^ I 






itifien 1 n 





^iRfl (Description of Different Types of Key): 

^pulQh ftl%g 4^15 91 R 11 ^tn 

> I (Sunk Key) : •at -iiWciJii w ^ %H 

^vajiPfA ^ (Hub) ^swt «rfc^ '»*« «<*»!« 0 c^iFiwti 

I 

^ I (^*11? il olRc^ fijf% Iil3|« Sjni ftl 1?[8 (^ af1% TjC %^) 

^ww c5*fra (^ ^ 0 w ^ I 

>5 I ^ ftwm #1 (Parallel Key) : ftsg i5»im ’O 

I 

d I twra ^ (Faeather Key) • ^ CW® 'acWBI ♦flRH^rW f^ ^ ^JW C’tW TO 

l <wig'o •a? €1^ #t 5^1OT^ ^ I 

e I ^ ft (Gib Head Key) : CT ^ITlTOn a? T^siH «n^, aOTlI^ ft? (S!® ft 
I fl-tiRJ <il?w ^11^ ^^u«i C<lC^ C^fW ^ I 

^ I ft (Wood Ruif Key) ? C^ C^ c^is?^ Ci*W® 

^ aUr C^RW I •a? tSM'kni 'O ^5?T aiK^ I C^ '©«iwte^ 

*ITOc9^ C’lWTO ft^*0 TOC*n ^ I 

^ I *n)lw ft (Saddle Key) s ^ITO ft ^TTOtira H)Itu 5 ft otsf ^ ^jfa 

^^-iiStv© Tnft TO ^ITl^ ft TO ^ I 

<^) IPft 5ITm ft (Flat Saddle Key) ? « TOm -^fPTOtl ft-^? ^ 

^I'eWM I TOWi: TO^ ^jwd5d ^a? tow*! %5 

^ I 

^) '5iPn ft (Hollow Saddle Key) • ‘fl? 1TO TOWt TTUlftiSRi 

'ai^^ilfil c^tt*T ^raro { Cancave) ftPft ®ITC^ 1 

(n) ft (Round Key) ^ ^ItT CTOTTO « upspf to TO ftf ilTOO 

*trpnai I 








^ I Keyc^ ^k^l«i *#1 ^t»TT 
^ I Key 

0 I ^lfi5)*i Key 

8 I ^TWT Key C^ ^ 

^ I ^Ul^ Key ^ 2W? ? 

'5? I Key OTW ^ W? 

^ I Key 1^ *n^ ^rat 
V I HJlilWI*! Key 
I ^5*TI ^jl^»i Key-^^ '©»ignH 

I Key ^ ^RHU? 

I Key <ij<j^lw<i ^ 5(.*^*i) ^tf 
I f\'^M 

^8 I *6 ^ 

I Hj|«pt 41^1? '8lf? 

I Key ^^ ^ 

I C^?ra Key (?W8? 

^ir I c8«ilij Key 

I ^ HP? Key 'fill ^Ttf^ 

iJbHl^j*!'* «I9: 

I Key^”^ 

I Key ?t (?PJ I 

»rt^ »JT^ COT ’TO ^ •lira ^)ein ^5i<pin f(^ c®w? 

^'e IRI^ «i<pi5i &iRfi hI?h>« *ti^ I 
^8 I I 

I ^TTr5^#t‘5WC¥T®fH C^? 



a^n'sngur 

(Pin) 


>0.0 (IntroducHon) t 

»iii^ c*i?t 

>«.i 'PR (PiD) 5 

R(W iJNl? ^It^r ^ I 

^ (Objectives of Using Pin) s 

(i) c^czr ^j<^w ^ ^ I iflrroj ♦TCT Allies 

1TO5^ I 

(^ ^ 1^ 5IWI? ^ ^ ^ I 

(’©) ^ ^ fi|C5OT^ ^<i«kHu TJi I 

(8) CB® C§|8 <h^i'© ^ C’T ^ ^ I 

^’d.'S %5?? 4RPmc®? (Types of Pin): 

1^ Q (HIf) ero? I Wt- 
i I C?l^ 0 bj!^ (Plain and Taper Pins) 

^ I (Spilt Pins) 

^ I ^st^eewr pR (Dowles Pins) 

8 I P*2kf^ (Spring Pins) 

I (Cotters Pins) 

>«.8 Pwtl (Uses of Different Types of Pin) '• 

fell's* *ildJ5j C^C3 C5?l (Split) ^ i ^FtoniR (?[Plf^ 

T^nyr ’i-’? % ?rr*ira ^ ^srettiR ^ ^ 1 1^«t (Circlip) 

^ ^ I 4iw4|i5t. nos? 0 

f^ fen ^ ^ siKw 1)^5^ 5TPriSp<i ^ f^r^ fer 5^1 c^ 

^ I Rfe feife iRt OTtt *iti^ ijHy'A ^ stt c^, 
^PiTO "UwcBis (R ^ air^ a? ^rwr ^r<&a ^ 1 

^fSR fe lii^ 5|^p55T 'TORf (Wedge) ^ fefe*R ill '^iPi ^ ^ t^snfe^ ^lU^lwW 




“ftW (Description of Different Types of Pin) j 
^ I (Split Pin) j 

I tfl? *11^ I 

CPiir f¥r I ^ ft. ft. 8.e ft. ft. ^ 

ft. ft. WS ^<2* ft. ft. ^1^ ^ ^ I 

^ I ftRj C’lWPPl? ^^US\ ftl *il? iiTft W I 

P8w^ I 

’O ! Ctl^ ^ ^iMffls C?ft^ ?l ^rsTTf^h 'a?^ Bjl^ «W? f^Fft ■RW15 ^W?t 7|TW 
^raitC*!? *ji>«lvi '0 ftft% ^FIT C^23a Sft^ ^ *1% eH»il‘pl3l 

^ I ftPCT ftfttW ’lira wift^ ^nrat ’ii'> froi ^ tot (?T?n ^ i 

8 \ '^st'ew’i: ^5r«^ cat*! ^ ^ ^arara ®n*ira ^ a^^’irarftftfi 

?c^ ^3OT! aNiRDn ^ ^ I BiT^ Pn?ra ^rai^iii’T ^tc»f 

<s(^ *118 ft^5 OTit ^fR5, ^ ftraHw ^ ^raira i caftftt ^rar ’fitt?t 

?T^?l ^1 

tf -1 fNjtftra: »a8T «fR8 ^ ^ ’^l8t I *58 «fTO? WT ftiCT ’Hit*! 

^ TITftra ■^‘^trsra fta ftiOTi ’upf'jrc^wefrao.^ft. ft. 1 

h I ^Sra? ^8ra ’ra^ 'ocro (Wedge) ^ w 

^ra^ I <p^in ^k«q<i ^nw a^ ftft '^?rf ^ 1 ^ira ’fc’t 

c8’i»ra (Tensile Stress) a^ (Coraperssion) i 




I ft*! 8wc*ii ^91 ira? 

\o I f^py erasra? 

8 I c^ ^ftra -iji<f i5 ^ics ’^h^)'o *11 ♦fk?i’®i? 

I ftsf8 ft’t ^ «ij<5et'® ^ I 

>39 I 

^ I ftjfl? wf% ^t?Tra ^ ^ 
b^ I ’iraf?^ ftR ^rai^ '^? 

^ 18 n^ ft’w ^ SiTOs ’ra^ ^ 



>0 I 

ifw W2pPl?I 

^No I Pfc^ra ^ I 

>8 I *5f8f^ c^wi? 

I ^'*31^ ^ I 

I «?t|5I C^WI? <1)1^|51 

i HI ^ ^ (m? 

ibr I '"SKf^^p^'m^ (?T»f? 

fipg; 

^0 I ( 

I ^ I 

I %5ra fi|4l«!C«^T CPNl^ I 
^'0 I RRsg *J<p|q Pl^ra RsaH ^!t6 i 
^8 I pR Is^IR'o ^FTd I 

I ^i>T? <i\^9}9 #t? 

^v5? I ^ <?P I 

I CSftj^ ?T CB^ 5P^ ^ ^ CSP( I 

^b-1Pp (Spilt Pin)’P^'^It ^ 



Rt'ou (Rivet) 


^d.o Ontroduction) s 

ijp 'a^l51«it^ IP? l«c,®5 9>^«,l5i '5JWJ 

€i«tif% I I5(w irP ^ ^i?T ^ <11^ I 15 

I ^ Wtll?l ^IVjK^ ftfhl TOT ?5ffe ^nw ^ I 

15^^13 WT T9|5T ^ ^ ^ 'j^L^ 

^ I (Boiler), (Ship), f*W< 4l^lcvl c^ Steel Bridge of Pylon 

(Steel Frame) t}A\\^ 2^ «pnc« ^ irt^ ^siRRR ^Rrt 2^ f3t^ «|pi 

^ I ^15<11^ A\A^\<^ 1^ 9r ^ i c^hhi ^ 

cw^ !5;«C ‘*r?i ^ ^nrf ^pg? i 

!5(.«u (Rivet) T «(.'o|(5^ ‘W<P'^(.9r i3Nl« I5R>a 

C?I *ni 5 ^ ^ ^ (Rivet) ^ \ 

^TPra^l ^ ^JRItR (Wrought Iron), (Mild Steel), 3^ (Copper) 3t^, (Brass), 

^JiqfilRtllil (Aluminium) *rtT ^ 2^1? ^ ^ ^3 i 

15ve? 1515>fl ^*f 1^ I 

i I ^ (Body) ^ ^irm (Shank) 

<5, 1 C^ (Head) 

v5 I (Tail) ^1 toi Rivet Fix 3iJf^ Head ^HIWl^i 

>8A I5ce<B4 <f3BRW (Types of Rivet) : 

fesffiit sppprtw ijfr® ^ ^ ^ i ft1%g ctoj srortm 

(5ceg3fl ^IWt RRfl «l<i»lwfl 3W 2^ ^ «llt3 313!<J Rfejj •HW 3<n 

5:?I I 

(5v!W ’Flu fiPTORI ^ '^: 

^ 1 3H C53 ^ ^ 15l® 13 (Cup head or snap head rivet) 

^ I ♦ITH (5t^l> (Pan head rivet) 

v& I ^R<P3h C^ (Conical head rivet) 

8 ! <pl5^h "ff^ C^ f5t«t ( Counter Sunk head rivet) 

>$,« 15t«T3 «l(^fer^s'®T (Needs of Using Rivet) 

15^ «dwl«T^'©l ^ ?f «(.'»1I53 ^ <M(,« (5^t6? 

afOTSR I 1^1%g *11^ 2^ ^ fifTO stt^ 23ft w ^ 3?t3 

I c5c?i 3^ '0 23ft ^?n ^n? I 








>8.6 I3c®I 5^-*4RI Rce® PW^^i^Hs 

®wc^ Pi-ilbH ^ Pij|I^R« ftCTwi ^1 

(^) Vbl^filBW ’SW ^7 

^ w>nft ®ft^? 

(n) caiu? mn (Thickness) wm * 

(^) I5c'9u3fl 2|^? 

Rlt«B ^RIT ^fCPW CT 

{^) (Pitch)* ’nl? Htbcs? (:?! c^ cr “(pr? ^ i ^sm fiQ^< 

(Pitch) I 

(«f) f% ( Diagonal Pitch)* %r (Zig zag) ^0% C^ 

CS^ Ml^^>01 lfl(.«d>n c^ <1^ (.^K|<[»Pl ’srt^fC^ vj|m,»tWW 1^ I 

(fl) ’TtH? (Pitch of Rows) (Pitch): ^ C*I ^ «frc^ ^1^ 

^lI5a f^I ^Tt^(Back Pitch) '^®fT*5^ i 

(^) 'STlf^ (Mai^in) : CStS? «fW f%3? fiJW c^l ^ 

I 'A?! ficwJ^i ^5TinfS?W9 >.<? D ^ ^ira I 


(^)(Lap): ^ CtiB W ’RT^ C9C15? STW ^ C?ni59 €ntW? Ctt ♦fllm’fR 


>8 .<7 fiwln (Mesurment of Rivet)* 




«p|c3ni 



%wtiJ9 ^nnfiifri?= (c?ft69 ^ps*^n) 


’SJW l«co(.5« «la|Rji5h = cat®? 8 ft. ft, l?C®t®? 

cats? ^ «?i'i^'« ^ I tc?c^5* ana ^ c^ ^ arn c^ ftc^ts? c?to 

ftr5^^sraft®i?ma?>-«a i 

2 


ft^tu? JpNt ^a* ft^stP? J^iaf ?i?t sjiai? ^a>'®i ?Rf ^ ^Rca? 

'&TO "^ita I ftc^st®? ?i?T ^?i?a ^ ^r?j*na ^ 

aic¥ I c?^* 


> I arta «twv (Lap Joint) 

^ I ?f5 (Butt Joint) 

> I ^a «(.a‘C (Lap Joint) * ?1 ?t «Q^1^ C3t®? iW ^a? cat®? «tic9^ ®a? ’PtatCTT 

^tc?ia ^ca ana aca i ca® ^ (5c®a>« c?^ cac^ cat®? aft 


>iw?nar^afc^ I 

2 



^ I ?fP (Butt Joint) • ^ 6rcs*C c?fl5 ^flhl sHc?© ^ i ?l 

cUd WfOT ^titl C?|C C^!^ ^ i ^ c?l® WT 

^ ^ C^ (Thickness) ^ ’RH i 

WX® W? C?/5 ^ C?f5 (?/8 W ^ W I 

^ ^ €RTOra C^C3 •nlQt'o ^TCT i 

> I fesf&t (Chain Reveling): ^J?I Pt<pc,^<3 vS*^ ^Tlft 

^It? *5^ C5^ f5t,«!u?,^ I -illsia C^CT 

■’Tl^ c^ ^ I 

^ 11^ (Zig Zag Riveting) s ^Hl? I5(?oB ^ ^Tt1% 1i^ 

'5nVi^I<pMi,^ C5?*T I?!C’«t5?,^^ I 

i£i^^ 5||^ fwt ^ i Gew 

S^fR^ I 

>8.'3j «WW fiic^^l ^K<!^ (Use of Diffrereot Types of Rivet): 

^ I c^ ^ git^ (Cup Head or Snap Head Rivet) : fSwiJfl 

efl^ 'i]? aj?ftu Rt'bU afra? <\ a ^\< ^ tj ^ i 

^ I ’^ITH (Pan head Rivet) 1 cflu Wt 5*1 W 4 ^ CW ^ ^ 

ve I (Conical head) • I5cw5<i ^fWRJ ^HR’ol’i CW ^ o C5f& 

^J^T< ^ «Ili7P I 

8 I <J>1®^W (Counter Sunk Head) : ^ ^WIU (isjf^i 'O 8(to OT*f 

ftpft I c*i 'WRT Rc«(5<» ^ »£| ^iwt TO*n^ ^ 

W,^ <piik*ii ^ I 

^ 1?^«c5? 5Tt!m«ra nt^: 




i 1 ?rf5-c^n^ ’fTWU mm 

^ ^ T '5ri^ ^ ^ 1 

:> 1 ftcscB? srraCTi fiftwn? stiSimn cnem ^ 
cw?! (jniT ??ri 

^ 1^*tra«! f cs^ ^ «fR^, 
TO intJTCSt ^ 0 'Slfl5<MWI TO > 1 

^ 1 Rc.'od g<pk*il CS^ TOl <nc^ ^ ^ 

I^TO TO! ^nro TOI TO 1 

^ 1 ^-C?T^ TOT ^ >l?itlM 

TOTS ^ 5T^TO Rlc^ TOC^ Rfeg SITO 
C^WRJTOTOTOTTOl 

'0 1 fro TOT 'ftiirowti ^j^fro ^^nro tot 

<Mt,'® TO «n%<iW Rf«sj TO^ ^ 

f6c*e?»i TOT 4115^ to i 

8 1 ^<lk'u^l CPC?T ^ TOT 

^C^TITOTOTTO ! 

8 1 R(.«3-.ta?r irof airuT^^T? C5^ TO 
^sf^ft^ITTO 1 









(Riveting): 

fSc^ ^Rjt <1^ ®wp*lj ftes^ ^rwT I5c«5c^ festB^ 

^ 4^ 'SR5^ OT « W CP?^ ^ ^ 

^Tf^ ^?r ^iCIT <IK^ I filtw TOT ‘ilTO WfW TOt? «iHlPit^ 15wD?. 

(Riveting)TOTTO l ^rTOTOfT- 



Rivet set 

ISafi ^8.^ 


«Rp)W-i8 

^ TOf^TOfs 

^ I Rwju elTO 1^ 

>a 115vsc5< TOMTO CTO? 

8 I ftr®1tt^TC?TOJ? 

^ I RwcSij ^ ?5fc^ TOT? 



V I ’Tll^^? 

^ l1?TC^TOTTO«(TOTOPn^TOT^C?I«l1^? 




















i8 I ^5u ^ 

I ^ ^ # ^S5*n^ ^ 

I ’swv «3»i(.'» ^ic^Rfra? 

I c5t^1?TC^I^^*T^ ^tc^wra? 

1Wf’t lfl(.«it^ «i»i(.'® ^ (^Wl?l? 
ic& I I5c‘b(BiJ A\<^\< cw^ I 

^0 (%sft^w®#tc^wra? 

^W t yi 4 tfg: 

I #l •^ra c^w? 


I Ql' 9{S< c'We ( 



^8 I I^R>s OTI? ^ I 

^<? I <MC^ ^ 5C»T 'scsfe^ 

I f?^ ^ ^ fw ^ 

l ^ I 

^br I wc«^ ^Hc.^ I 

I TIB ’TOT© >f*Ml¥ WtS I 

^o ! ftFog C*?’^'8 I 

'Si I I5c;«fD? ^ I 

'S^ I 'S ’O !«(,«« ^*C CWs 



^ (Screw) 


(Introducation): 

^ T\ ^ I ^ era C5fl? ^nra 

^ ^ I ^ c?R^ «io’®i^s I <5^ I 

CffF ^l<|i|W «fTC^ I 5TI^I^ 1^ <41^ ^ ^ ^l^raR11^ ^ ^Ri% 

^f^raR CTOTC^ TJ!^ I 

It (Screw) j 

?^CT? ^ Wt (Rod) «fr? ^ 

^IW ^ (.4KHI ^t?*f ^ 

CT ^ ^ 35 (Screw) i 

A «WWC5'T (Types of Screw) i 
^ SP^ I W: 

(^) ^ (Machine Screw) 

(^) C’fS ^ (Set Screw) 

(^) tflR^ ^ ^ «J«?kfln ra ^ • 

> I C5iCOT ^ (Fillister headed Screw) 

^ I IF (Cup headed Screw) 

'« I ftw ^ (Cheese headed Screw) 

8 I ^ (Instrument Screw) 

^ I ’iR C5I^ IF (Counter Sunk headed Screw) 

(^) ra «fTC^ I W: 

> I «fN ^ (Thumb Screw) 

^ I «^IHhh C^7P5 <pf^ ^ (Hexagonal Headed Screw) 

I w'^'S) C^ IF (Square Headed Screw) 

8 I 'sjjK^ ^ (Allen Screw) 

^ I fill? cf (CjTub Screw) 
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Wn ^ PWW (D^crlptlon of Different Types of Screw) Vm 

^ OfflT 

cuft»r If (Machine Screw) « CsrpR if, ^snw?[ Tg ^ tini ^WRl 

^ ipc^r if cs^ 'W «JTC^ i ^ WWI^H WT ftfiy 

WCTT 

icff «itt^ I ^jwr ^ ’®w 1^^^TPsTtf'*nw?x 

CS^ I lil^ C^CSI tiresR *aNt X 

(Screw driver) ? aW “SwtW WW cHtsf ^ ^flW I CT 
IX ‘iRi ^?t!?*t xai ^ ’ai^«i|5?j 

iUjWitf XfW cf C3^ (Scmv Thread) i 

(¥)05^X- (Round)X(Button) C5CTOX^ i <si?*aWT^W 

•MIWT 'ffff wra ho" c« +RS “^XBr <fw, w*r iiw x 
MW 0 *I1^IWI ^ 1 



Ifelj >c.'e XJW R5TO X 





(»0fl(*ft^)nr o^jOTX' c»ix w^TCT i 



ftar: cx^X 

( 1 ) ^|Mw WT^ (Sunk) (XPS9 x* WRT 80 ^-(^ iJIX WT o 

«ft^! 










15ar: u 


(•) i) jppBi ^ ^ ^ ^TOTCT ftw ^Rpra 

Tpi^c^ftitro «irt^ i 'sr5i??!T:^’rw^tic*f wcr^ft%g 



15®s 

‘iiwi ’lOT c*tl*i, ^w*i « i^o ^ J>o c^ RP |3 5 oI 5 ^'» ^ wPf ^ «ltw CT? If 

(Set Screw) j CTfr ^ ^ ’SM C*f1I, i ’ITW ^ "55^ 

«nwi 

^ ) «WJ*tHPTOWW Plf |fj ^«3WT« ^nW ^arWWiS S»o® OT®fS^^nWl 

‘^•^'0*1 flirts I 



fttff5 C5,flWHI^ COT® ^ ? 

^i^OTCOT® ‘*rfN'W^^^TOTr®i^'e'?^^rt^c»iw^w^ ^ttc^t 

Hns'^m CB^ c’0'^ 

« l^tNlf! ISRI’IWTCP^®^ WWf5'^«ftWI 



1 ^: 










81 ^ i iwa apr wr ^ i ft® ®^iftstw if si^sts iwr ^rw? 

^f9t <tCT IIW If? tjW 'oi^fi^l ^C® ♦fW ^ 

few*ic*ii xw*t ^^1 ^ I 

u 

ftSfs XFX 

45ft 4^sI®Rr4JNlfil)HX • 4®f6<3It 

TOT 4? (Hexagooal) RPil 'SJWT ^ii1C*ti« ®CXC*1T WS^ XTTOW ffe ?^SIR 

1^5 

i^.8 ftft^ *ftRr If ■Hft'liiyh ^Wft (Identificatloii of Different Types of Screw) s 

4PT?XWJ Xftff ^ ftftg XIW ®ftl^ ^ ftcy 4X*T9ftl[ *6 



^?JHC5C®®X X ftPl^ln wyiW\*If 4fWJf4 X X 

IBai s 

ie.eftftS«PWf^ (Uses of Different Types of Screw) 


(®) csiPS X (Machine Screw) ? 45T cs?ft^*Rr ftftj i 










^ I ^ m^ra wf ^ i 

^ I ^ 4fR? ^><1^1 a ^ I 

'fi I f 1^ m?ra ^ i 

8 I ^pjS'vla ’'in^ (Shank) w«« ”^5 tjWI? 8<?® T>t^ ^1^15 ‘il aslS'via 

’tJW ^ ajax's ^ I 

<t I C5COT ^9t c^iPioti ^5r?5"f crf^, 1W«, ftf%5 cto5 

?T?^ I 

{^) <^¥* 

> I (Af^b'b ^1 ftf%3 CSlPfsT ^ »iai<t*li1 ^?n? f%3 ^ I 

^ I w^lc^HM c^*RPt5 feg ^ aja^v© ^ I 




^ I C*I OTWT ^ <ija^fl C®f**it6 

^ I ^ ^ 

8 I wPl*i ^ fif«Pl<J? 

<? I 

I a^Q'o #f (^WniT 
S I CS^^ #1 wNN? 

Vl f^CT®T (a^®f 

>p I ^ ^ 1^ *2^ ^7 

io I 

I d^’liftt, ?»T^ ^1“ ^wt^? 



^>0 I #1 «i«lw(.H ^ 

>8 1^it'fRi'ra ^ ^ 

I C^lftsT ^ ipPt^ *0 ^t? 

i'b I 5 '6 

I CW? 

iv I ^ #t ^pJRr? 

^^6 I 

^o I <IN ^ 

I ctPr ?f?j «3j<i^i5i c'^sI^91 



^'5 I ^ I 

^8 J 5 ^ 'WH C®W I 

; <p{$^a ’■ITTt^ ^ 'illlWH ^ ♦fT®^ C*?^^ I 

I l?f%g 9)<i^i« cw« I 

I ^ ^RWT '*ff^ I 

^b* I ^ ^j<i^ii ^5iir ^ I 



tprRl (Puller) 


(introduction): 

%Tf5< ^ ‘jHc< ^ ^ c^ *tjt^ c«rc^ c8^ 

^ ^ ^ I ^5l? ^ ^ ftPtt *j0^ FH«»i <n^ 1 ^ F-*i'»g»i« f^ 

^ 5 Cff5 «Jt^ I W <3^ ^<rTO?ra W iprf^ 

^ I ^ ^*ii<ilBi3 M i < l ^ ^ ?T ?T^ #f, t^snf^ ’TTOs ^t?rg csc^ 

5TTOOT ^ITO5 ^ I 4U5 (71 ©t^l ^ WT %T? »iTPrt 

^ ^ I wf ^*rni®r^rc? f«wi? ^ ^ o^rwr ^ ^ ^ i 

>'b.^ ^prt? (Puller): 

fff?ra, *1)1^(511 W C^ ^t>i<IC4 •■(TWe C«R^ c^ 

s>?i<.'o cn ^?n «k^ ^pn^ (Puller) i ^pHOTl “si^iy ^ I^f-iS 

rH^»i <i'^*(h «n^ I ii? rm®»ii^ii i%f ^ ®t 5 ftpit ^ «rt^^ i 

A ’Pl!?!-^? «PRiCT*f (Types of Puller) s 
^ eWl? I W: 

^ I ?*i-nl5« ♦pTRl (Inside Puller) 

^ I ♦pTRl (Out Side Puller) 

^) •yn? (Pulley Puller) 

"“i) ^*1 (Wheel Puller) 

^^.'0 ^pn? (IdcDtlficatioD of Puller) s 

^ I ^ : *0 ^ ^tK*i iPTRTM? <9^ 

f%3 I ^ ftcn i^siOT ^ I 

^ I ^SR®5 TplMs ^J^TIOTJ ^ *ftr*t tP JPTH^Rl ^fCT ^!?P 

^ l^pft FHw «1CT I PH^»irt(.<p n ^ I ^j<s^ifl ^91? tjRj ?jph 

^ ’iCT PH««*ilBc^ y^(.*iii ^ii'^wi ^<\(A> ^ I <e?i wi 

'OI ^ tpw* (»<pMI (tiPh ^fire^ ^ c«n^ opu ^prt^ ^j<s^o i 

8 I ^TO'* (151® 5«ii!n ^IIW •jtt’«i(.«3 ^n55» 5^5 C*(^ H)l«pl> tillPRI 

C55 ^ ^5111 ^ I ^ ”5^ ftpft I 







> I TfH? (Inside Puller) 

^ I ’sn®® ■’fft’S ^pn? (Out Side Puller) 

(Pulley Puller) 

«1) ^pTfi (Wheel Puller) 

rprm €WH €i<H ^5r<c^ TipTf^^: 

^) 5 (Screw) '*!) ^ (Hook) 

«l) (Yoke) ^ (Bolt and Nut) 

^h.9 fiWiI (Uses of DifTerent Types of Puller) *• 

<Si% ^pil? ft® whin ^5(jra ^ ftW, ift ^'ojlPr HjIw ?! 


^ I tpn?#!? 

^ I ?T??I? 

e» I ipiTGl? ^ ?!c^? 

81 <3?m^ef?R5 w5Rn ww?ra? 
e I Rq-i*i c^5a ^(6 i 

^ I ^ ?j??ra ?Rn?u? 

b' I ft?ftt. tpnr?? c^R ‘pkw ?T?^ ??? 

h I 'iii5i5>ii^vb fttnftt ^iR?ra ?T??ra cwm i 

>o I ^TC®f ?j?^ ?^r? 

?Fn^ef!fs 

I ipn? c»i^ I 

I tpR 'O ^ ?Tf?7T ^ I 

I ?*ftT ?r6 I 
>8 I ^ I 

I ^i51i>ii?^ ♦pnOTi ?T??ra <???!« I 
I ^5^ tpn? <pi(.«» ?!?^ ??? ^TW! ^ I 



R«lI 5 x. (Bearing) 


(Introduction) i 

-ijlvn ^ ^ I Hil^pa TZRN^ Tr<t*Ri 5^ 

9ft^ I ^ C^ ^Tf%®T ^ ^ 5T?5t ■•ITI^ <\<VA 

'iRtI 

RtllR^ (Bearing): 

%i% (Rprc*R 'iPF ^ *m»p5R5 'arShi^ <t<h ^ >8 

^«,er«|c^ iRtUftt, I ?f ^5i#fTOCT 5»ft59f ?rRT?R 

^ R«lRltR^ I 

fi«lR^ <iR «l^liroon (Types of Bearing): 

Rullsi^ ^ «j«p|n I 

^) 'i4*l«?R'® ( Frictional) R^lR?,RTI 
«j) (Antifrictional) ^ (Rolling) I^UlfSt i 

8TO? ftinftOT ^RR11^ ^ ^ I W" 

(^) 

^ IR«|Rk (Journal Bearing) 

^ I ^ Rf R?ilRi^ (Foot Step of Pivot Bearing) 

« I Sl^ RT ^IR R«(lR^ (Thurst or Collar Bearing) 

^) ^sR^cf e^iHc^ 1?nTfl< W3 7n«n?*ra jji ^ i wj 

^ I ^ (Bush Bearing) 

^ 1 1^^ RfllR^ (Needle Bearing) 

« I ^ RtllR< (Ball Bearing) 

8 I S^ R«ilI3t (Thrust Bearing) 
a I gflhR RfllRt, (Roller Bearing) 

^ I d?^ C^MI? R*lI3^ (Tapper Roller Bearing) 

^^.8 (Description of Different Types of Bearing) ’*»4’H«rPl® 

RhiRkt^R^* 

> I MWfrr %!fll ( Journal Bearing) : ^ "HR? ^ 

(Horizontally) ^ ^ iil<l ^ 01 ^ ^ m 







5TTW io ^ ^1^ I Qt®, 31 ^, c^Cm 5'ojl(n ftjl *ft^ 

3131S^ 353 il3t 3? ^ (Split) 33OTJ 33 I C3 ^5KC*ra 3WT *fl9T 3^IOT 3IC^ 3J®fltl 
(Housing) 3^ 33 I 1 ^ 3^IWI 3C3 

«lrc^ I ^nW ^ 35^3 ^ C3W-'^3 3Rn ^IWI^IW «rt^ 3^ ^ 

«JR^ I I^«lIslt]TJ 3TO i.<pl(.*il ^raW 5]$I^-iiI? W.^ ^ ^ 313 313^3 31 3t? 43 
I33lf3tfft3 ^lWC5 «'Su? STI^ 3^313 353T I ^VS 33*lwf3^ 3t3TC^ 

®C33J C53 3^3 33^ 4351^ ^3^33 C3t3 (Oil Hole) 3^^ 31^3 'S 1%^5C33 35® 
®’ll^«k’»i i.<j>l*ll^R«ks C^ 31^ (Oil Groove) ^313CT 1 

^ I 3t Rt’olB finlfii; (Foot Step or Pivot Bearing) : 4 fiW3 4 *U13t53 

4N>^f^3 3tW 3Wk3 (Vertically) W 3C3 43^ %l%-43 313, 3JWCl?3 

331^313^3^9 I 

« I Sl^ 31 ^3l3 RalI3^ (Thrust or Collar bearing) : 4 ^F33 f33lf3^-4 33rt3l3 

333 211^1^ ^3 ^3W3 33f¥3l3«k3 3^ <9 ^3l3 2f%3T3 ^ 3lC^ I 

fl I "5*^ ft3l8lt ( Bush Bcarring) t 313l3®r3 ^ f^3l1^ 313 (Brass) '*F39313 (319 
(Phosphoras bronze), ? 313 C3tl3 (Gum metal) s|^5f% t33 31^ 31312^ ^ 3C3 3TC^ 1 4^1 
3^3 'iHW'© (Friction) 'srsfO (Solid) 3^r33 43t 33)T^« fejflh* 3^31 3lr^ "IjIvU 
^3IC3 3TC3, 4 3F3T ^TPFlJJ? %3CT^ 353C3 3l1^ RtlW 3*^ 3^ 3113^ I 

(Housing)-43 3^3T 3l?Wil C313W3 $^113^3 C3 ^^533 3W R3ll3^ 33^31 
^ 4^1 ^51^ 5l?f%t 133C3 ^51l33i 3^31 i 33 l33ll3?j^ 311^(5^ 211^3 1^ 21^33 

T3rC3t 4C^Ca 33 I 

(3) 3T 'cihRfvs Iq«lI5^-43 3^: 

^ I 33 (Ball Bearing) s 4^ ej^ f%lf^t 33 ftt (Ring)-43 3i;3T WfS •d^c.'o 
33313 3^3 3l3f^ 33 I 3l®f3^ 313T 4^13 3TtC33 31 ^^13313 ^7^ 31133 

3TC3 3R3 311®?!? (Outer Race) 43131 3TT^FdJ3 3IW ^7^1^ 3n33 31^ 
\9k<p ?3l3 C33 (Inner Race) 3W 1 3^33 3C3^ ^Sti 33 3131^3 Jf3^13 33 1 C31^^ 

C3f^^Tl3 33 I 

% I Ctl3l3 RalI3^ (Roller Bearing) : ^ 3^^ ^^3 C313l3^l3 ^3wl31 3^1 

(Seperating cage)”43 313T C3I3 3t!C3T3 3^ 333 1 C3l30l3 C?333 3W 333 ^131 fiPi« 
^ I ^ WW C31313 %lt3t C3i% ^ 3353 33< 33 I C3l3t3 felftt 4 53^1^ 

3^®1 C33 3133 ^ ^93J C3lftt 3IC3 I 

^ I %S3 RalR^ (Needle Beating) t 4®1 ^35*1^ t,3l3R f33lf3^-43 35^ 1 43 C313I3 3TT3 *35 
3l‘«17T 3^13 C3Pl I 3131333 C31^ 3Tl^Pt8? 4^ 3T33I3 ^3133 I 

8 I C31313 (Thrust RoUer Bearing) •• 4t^ ’3C3? 333 (iS^fl? whia 1331% « 
3^ I 4^ R^illat 4^3153 43t^^ ^11^ 33^ <Mce 3153 I 







g| C aT^ a%S6 l (Needs of Bearing) : 

i I i£|6t (Frictional Registance) \ 

% I ‘fllSr -bi«fl5^<p ^TRFU ^CK I 

'S I ^ TO ( 

8 I ^ *n?«t ^ 1 

C I »il5T C^ ^PPRT ^ C^Ca ^ I 

^ I iSfi\ *lTWt5a ■^I^n ♦!! i 

®ri«il’^ Rwp'il CWI ^TRT R«ll5?r^? I '^RW 

f^aiQ?, ’n ’o IwRff ^rrawt ^ i 

(Bearing^s Lubricants): 

i I C35t (Oil) 
ft I ^l^ (Grase) 

0 I '£i^ (Air )/*lM (Gass) 

^ ^6 W*fn?f*W (Care and Maintence of Bearing) 

ft I RaiRK-'iRI capf ^ ^ cn f^P ^ I ^ittfet,-v£l %Tftt -j^iw 

«fRs^'5J?f I 

'SI c? cnPr^ 1^%^ €f^ R«iRl^ 1^ ^ otPh 5PRI ^?n? ^ 

•fit^, ?T c^ ’wi'Jfl ^ I 

81 csrf^ <pniii ^HRj w^ 9\^v9 ^^raraii ^jo (^^f^asrs ^o 

C^R;(^Jw>q I 

< 1 1 %iRt l>iiiw*i c^ ^ I 



%I% 


^ I RW%-‘fli> €l*fH '0it 
O I ^ ^ ^ TO? 

8 IS!^ ^1 ? 

^ I «tHt^ RslQt.-^ -bwTJ ^l%9 ^ I 


H I <j^(;'s #t ^WRI? 

tr I €1*0^ ei^ra *6 ^f? 

I %nl%^ 'Q wMfe c*NM? 

io I RaiR^^ ^ I 

>> I C?IWnj R^llfil^ ^ ^TR <7R I 

I ifi^t Peri'S (^ I 

>^2) I ^ siRi, (sn^Tw ^ I 

^Mtv^-^ «[»? 

>(? I ^ R?^iR^-<fl? CW6 \ 

I wtf^'sfPw ft?itlt 5 p»i^¥ I 

\ %iR< >i**it4 ^rt ^ (m I 

^Ir I ’«ik»il[?Ml ^ I 

I qQ^ji-C 5i^5«j -m c^ I 

^O I ^ *\^i/( ?T ^?H ^ I 

I *ITI^83|R ’HRI fiyiRt ^ ISUZRJ ’TRICTT 



(?pM»r 

Technique of Pipe Fitting 


>Ko (Introdocion): 

C’fPWR (Cylindrical) 1^ ^ (Fluid) 

^ra w if ^ f^ ?fiit ^ I ’trm, 

■5K*ra >jl^CTJ ^ (Gravitional Force) C«rc^ ^ ^RblPl'a 

TfT ^ I •rFn, 5'®jll^(.'® csifl^ ♦n?*t ^ 1 1w®? (Tube) ^5^ 

I CTOf «C'T^ ^ I 

i. ^RIT 5;?I !^'®w ^ITICT? ^ I55tq^ ^ {TTOTt ^ 

^ ^ ^ n5$«lC4 ^IteiH (Coil) ^Ifl^C^ ?T 

I 

a. mit (mr, (Wrought Iron) 1^ ^sn^, 

aiW^, •i]Jl>iwB>l I ‘ajHjRc^ {5®^ ^ C^ ’SW? 

*n^ ^5«f^ f^ra^r, ^ji«lfiiR«|ij \i\\^ «crpj i to 
ifltj iiHjcu («c«fis»t, cwl^l ^t^) fl>®^ <iH1cWI i 

8. ’fWra'T® *Trft ’Ri^ ^ ^ ^ ^ ^nt^r t^snl^ 

^wr® ^ I "^ihiIhc^ 15®^ fro iiOT 4f5»*iwij c^ift^sro/^ffesRi 
•1^, Ifr®? ^ I 

flMPl (Pipe Fitting) s 

^i.si^T'i, ♦rt’H 

’WT STl?^ OTI RR>Jj C^ ^ CBC ^I<PIC<1^ 

*fr*fT 1?f®3 ®TI¥®T OTi ’^I5(.H51 ’»iI«p1o?i5I 

(FixTuie) #iW!oa €(^ ®^iwf 'e ^«sr 'O 

^5^5? «(OT>SFT ^ I ^ Rt-ra ^*1 ‘«W ^ fil«sj ?®jlln I 

^br.^, RRjfl 8pPl? (Name of DifTercnl Types of pipe Fittings)^ 

ftf%S ^ %J| ftpRW ^ ^TTt* 

^ I ^ ♦ft?*! (Flange pipe Fittings) s ^rra?H ^ ^HlHl TOT 

csptrj^ i 

(^) C^ (Bend) 

(^ 1^ (Tee) 








(’O) (Elbow) 

(8) Wf\ (Cross) 

(®) (Valve) I 

(i) 1^ (Tee) 

(^) (Elbow) 

(e) (Reducer) 

(8) ^ (Y) 

^ (Cross) 

(^) (Union) I'ojifi i 

(» «int(Y) 

(^) t5 (Tee) 

(«)a^ (Cross) 

(8) (Nipple) 

((T) (Redcucing) 

(^) ^51^(130® Elbow) 

(^) ■’TT^ (Socket) 

(b) I3filPi^ (Redcucing Socket) 

(Jv) isn^ (Cap) 

(^ 0 ) ?mr (Plug) 

(») (Running Nipple) 

(i^) (Bush) 

(>e) RfaSPi^ (Reducing Elbow) 

8 I (Uoion Socket)-^ ^ '« ’wwC (Expansion bond 

and Expansion joint) 

ibr,'e Rfi>a epPl? ♦fft*! (Idendflcalion of DiH^erent Types of Pipes) : 

OTT^R ^f^Rl ^ «fCT 

^ ^ I OT5T: 

RR>si epPRr *fT^ WJ^TT-tq? (Use of Diferent Types of Pipe Fittings): 

■‘ilS'Hw fif«a (.s>IH <p«|u eJOTSR ^ I ^ W 

^ ^ ^ QPIPI^ eSPeri^ft^ I 

?i?r ^tOT’T w ^frs ^®ns 

(^) I (Elbow): ^ wK <>o° ^pri? ^ ^ i 







('®l) (Bend) • ^ CTOI C^f*f <wic'!» 'il?l ^ i 

(^) ?t (Tee): C«CT ’fSCTIt^ *(Wf OT ^ A\<^'^ ^ i 

(^) (Cross) • C^ c«l^ ■'*1H1 C^ ^ i 

^fRraCTJ C??iR5)*i ^l5’i(»<p f^’fE 'S 5^5 (Spigot and Socket) ^ 

^ (3^ ftftt i (3P9 ’'j? i 

ir51? 'srgft^t ct, ^ wl«la ^^ 1^ 

5TW5n^epiT^^<n^^5n i 


pH’fU RR^ *I1^« FH’|5 afW^ hRuHh *5^ 

'src'jj (g^) ^ ^ (Jut), (Lead) ^ 

*l4 ^ ^ I ^ ?^5U5!iC^ ^sf^t (Caulking) ^ ^ I G3^ 


W 

(^) 


I?l«5^l<i (Reducer): 



i]?! <i><i^>o ^ I 


(Elbow) : ^ ^9 t 

^??r I 


(«t) 1st (Tee): *(r«ft C^ ^ •ilttT ^ I 

(^) TZpr (Cross) j ’®il5*f '•INT OTI <p5iIs 

I 


(«) 'Sill? (Y) : C^ T ^ C^TW *lMt OT 

(ilBl "5^ I ^♦tra^feai ^ItilR'GlC^il (Tt^ICT I ^ 

^IfllRukune I ^ ^ ^W Z^sfl Rh^ 

^ ' 5 !?!^ GS^ RPffl ^ I 

(^) i£9^ (Elbow) 5 «lslfiy|wu 4^ ^*4c^k*f ^^ ^ i 

(^) 5t (Tee): C^ICT! *rNt C^ ^?n? ^ <i|ft 


(ff) 3R (Cross) : C^lG^n 
^ I 



C^ <il5l^TW5 


(^) filfe®!^ liRCTt (Reducing Elbow) s ftftp ^ ♦^♦1 ^ WTO ^ TOJ 

UmU <l><lR|fl ^ ^ I 


(«) ft (Reducing Tee) j C**>IW! C®CT 'i)^ ^ 

^It^lRBlW^ ’Wl C^ TOl ^ ^ I 

(7) (135® Elbow) J ^ WtW^«T 'silw Wfe. 

(WC*t ^ UF^C tflff ^T??5^ *5^ I 


iH 





(X> (Y) ? ’WW WlftfWRRr ’Tft^ W ’TORI ^ CW fS? «SU ^ 

I 

(W) (Socket) : # ^Rp? ^FWft^lCR *11^^ (R«lf^ <4^ Tjar) 

’WRf '^SRT 'iflJt ^?rt 'WI 

(^) QI«Pi^ ^^^*5 ^(educing Sodeet) • ^ RI«si ^RlfifUl? 

(^) (Ojp) 5 ^il>R ®n^ I ^fftCT?r ^ •tftc’Ri ^?«n ^ cs^ 

^1 ^ ^ ^ 1 

^) 1 W (Plug) s ‘45|ir S’ifS'oH ^ I^Pi% ^ <«’3k^ 

filW*f ^p 8CT ^Wf ^ I 

(i) ^ 1 i^ (Runmng Nipple) ? ^’iR'^k’l 5 a® 1 I«'®w 55 cS^ ^ 

sW^ ^ (R^) GWT ^ «n^ uiyk<p 

«CT^ A\AV^ ?p?n ^BJI 



tlajj Jb'.i 


(^) Tt (Bush) • «48RI f®'®w ^6 < 5 |?w 5 CB^ I ^ (S^ <,^fc*il sfl^? 




ftoi: 

(y) 1 ^*!*T (Nipple)? 'ff 9 t \ ’s^Hk'i ^ aw I 

^ as ^?ff wna ei^ ^«^«t(.‘q (^4\^ 'sH. <r>to ♦WH 

eJTO «lt^"l «pfiw I 



ffejj 


(•f) (Union): ^5fiu(.*in ^fWjCTT ^ ■?!R I %*TTOK 

•fW C^ t ^.5 Rh*iq^ ^ ^RTf an ^ <sl5Rl ^Klwj *tTPf, ^'©jlR 

ail “W ^ ^ 


'OOO 





^ CTO (Expansion Bend) j TOt ^ aW 150^ C^WoTO ?t ^TOpRIPf 

'SMVian «lf^ 12 fftW W ^ Jpf^ OTi 25 ft.ft. OTK 

(7f1%5TO C’FlftnPf ^*W3Jt ajf% 12 1^5»r hRH Jto WH 65fts fts 

^ I irt *nTrf TOt ^5RT wiwi f&mra cn ^i^w? 

'®l’*W>fll aPPRl ^rfro W, i S^tOTT ffe? tnHIwI ‘flW’fPPFT CTO n «!wv 

TOT aicalW ?5Jfl I y(|^*fl44i "fW ^tHlG mo^ W 

^TO I ^#lf^ TOf-'iRr tlRCroP^f C^IW ^5TO ^I^W 

♦N ^(tC*P I 



1631: (^) CTO (^) W^ 

>V.n (Procedure of Pipe Fitting) 

^) C3F» (FlangePipe Fittii^) 

C?n '?W^ GF9 C^l^ TOt TOf%C^ CJPli TOl I ^ 'TO 

*tCT, W ^JIC¥ **irc^ TOt e[C?lWH tflBl 

TOl ^ (T?wft CTitgir fWfCTO “^TTO (SFnro tot ^ i 

”5^ ’siwrt C5*8 '555 «ftt¥ 1 cjra ^ ??W5f^ TO*r «jrpr 

^flPfC^ ^c« '*Tl®-C^t^ TOT ^ I ’WM ^TOTO 1S>^, *lt^, 

®fftCTO^ e TO?TO TOTO ^ I TOETO ^ TOT TO 1 

(^ ♦It^ Wftro (Gas Pipe Fittings) s ^ *fftCTO ^Sto «nC9 3^ ^fSl l 

TOft ^TO, f*ITO, atil TOt TO?r, *nPT, CW, TOW, ^IPT TOff®f 
•Tw^, ^ CTO TOrtt ?TOf^ aj<p|un TOTO TO i 

(^) TO’f tfhi? wWn « TO® RR5 *n^ tot i 

99 RR5 ^iftcTO toTO ^ TOTo 'fl?T to)^*tt irt cn, «rl^^ TO TOcro to 

TOO TOW TOT o TOTTOTOI? ^ TOSTO TOT TO TOfR TO ^ ! TOT 
ftilPrH TO TO TOWTTOJTO TOW ^*1 ^5TOT TO i o TO® RRS 
TOTOTOW ^ ’af-^RflTOU ®tWTO I 




^*1 


'90> 


(^) (Union Socket Fittings): ^ ^ i 

^?ra ^*?T ^ ^ I »n?5T 

^nnj nl5*i ^ 13,5Pia*n.^ ^«,tw csft^ *5^ ^ini i ^iTPr, 

^'®j|Pt Pi^H»i ^<IT 5it^ I snSi ^aih ’II^’Il^ ^9 I 

(®) ^ ’^tRRR ^ ’II^C'H ?? ^5inra5T RT ^ 

‘SUT? ^nw If cs^ I Gsf^ c^ <irt ^ 

'«K«<J*Ii55i ^ ^ I St, RPbSPit ^£1^, RR»$i^t St, <ii^, '€?T^, 

?fr*f, X^iifw I 

>r CSI^(Globe Valve) « (Angle Valve) : 

qlR <i| WI?C^ C#l AW\< ^ ^ I ?TI^ 

Tf^raf^ ^ CWI ^ I <ilSB WPl^J ^OT- 

^ 'O <l«3ltl 4a<lCW 1^ C^lT^J C#t (TT 

s»i5iH ^ ^ ft?r5c*R ^rfS^^tc^ ^ I QF\ 'fl^pn?! c"f^ i 

'^StrtW '^IM« : *Nt ^ 'oi»i'o ifl 'ol^j’o fW i 

C^ (Gate Valve): 

^l^'O 1^9 I af91TO eRVf 3t^f eRTC^^T H13*)H C^ ^fl^R 

97?^^ I <flSraZ^P|t] ^C*Tt: 

^) ’p*i®f c^ wf ^ f3n*j ^ ^ I 
^ 'i>i^cw «R ^ I 

»t) '©h,® 9p!^ ®|Bjce«i ^ ®|^« RtG I 

T[) C?9 ^ ^ I 

'^. yiM ^t»l^ (Flap Valve): 

FR5f%9 ^RT CWf ^SRfl Pl4ISfH 9RI? ^RT ?9 I ^SCT flS^ e W ^ i 

^) (?lS wl^jWJ ^h<Fl I 

^9) I 

^) RlfRn?lllKt^l 

8. 9*n ^ I ^1^ ^iwB wr ^ ?9r-c^mk<p ^ i Sipn^ii? 

^sngsnft^ ^jK OTi i/(j Bn*iiw^ ^ ?ti^ ^ rtpt ^ ^ i ^ 

feg9 ’5rf^ «fR^ I 4»rR® 'e c^ 

RR^ ^ I 'flu l^p|5) 

^) ^Pj^-ifliT 'FR yjk^ CflPTt ^TR « RR I 





aj^hH ^ ^ ?ni?Rl ’»i*Tk4?i ^IWJ filcl'© ^ra^TRT '«i|Cc<p shl5) 

^5lTO (Check Valve)? 

'al»3<]g<p ^ I 'Aj<pR(,s> R’iSl'® 

eplR ^ ^ ^ I ^ fro ^®TR ^5t»rs, W C^ 'eds,^ 

^J?\ ^ ^ I ^ ^ 

f^C^ ’TO ^ I «a1^ <3 S'b^j^iw ^ TO I 

'3i. ^1»I^ (Reducing Valve): 

<iiBi cgffi** I ^5?^ 'S TO% TOrt? tosJSri^ «kTO% '^Tn ^ 

TORI TOT? ?I?^ T^ I 

* 1 . c^RFfS «|9j’o (Safety Vavie) ? 

'ilSl OT75^ ^ 'SC?® ?I ^|?lf%C^ ?5|^ ?s^ I ’S ?l?^ ^f’ffrt? C?Pf 

?C? ■^tfaF?^lC? 'ol®!'© ^C^ TO^f TO?T TOft? ^tWl4 slS,w) R^h®f TO^ 

€Tf%C?1? TOl? <fl®T TO^ ^ I 

’IT^ ^'e^'©lfl R«»iIPt (Precuation in Pipe Fitting)? 

f???f& f?C*l??yiC? I C^TO: 

fiSiSt’T »il5*p <T^5f%C^ sTf «Pfl^ <T*n*f, ^TTPT, TO^t "S ’ft^^PTftC? 

Pn,<pw CW C^fC? ?! f?C^??®RTO ^l?«f ?C^ TO? "6 hI3i»«iH<iN«i ?? ?T I ^?f?T 

^ 1?#t7T-ie? (3^ C?W ^ TO^ C^TO GSI^ TO?51 iflC^ ^IWt <3 iTO OT 

?? I 

TO I 

♦n%^’T%??’nr3rT^TO^’ifS^?c® TO, ^iTOi?’Ti^ft'f®t’TO’TT i 

a?TT% WlH <1^*1 51^ TO TO I C®*l, TOI?5 cg^ ^n^TIH? 

’ITPTC^ f^ TOT? ’T?? 1?^5««IC? ^T?? TOC« TO i 

CWpI (Pipe Joint): 

TO*1? TO ?ITO? TOUT TO i ^itC^Cai C?ft TO <11?C*1? ??TO TO I 
^ITOlt C^rst %? ^ TOTITO TOl TO I (?TTO? TOf^ 'STO I TO 

^5|f% ’TfTO't 1^ ^TCTTTO TOITOTI i 

i) TO® crop: c^i^i •Hi5'i<,-? c?n^ croi? ^srf^^TTtfRH <^1% i TO ^ ^n?TO? 
5?s?i ?i? c^’TO cg^ ?n®t ?tc^ i ♦n^c^ Sto cg^ ?iic^ 

♦iRvIH ®TO (3^ ^ ^ ?# ^C**t fftt TO TO?i TOl 





000 


^ I ^ C*tTO ^F*T ^ ^ 

^ I 

^) C^: t^WT ^ MTtW? ’fS 5^ W ^TtOT >ililC«^»1 CST® ^ i ?? 

o) cw^: %?i c«ri^if« *ntn wn? tm^ «jra c«w ^nt^ 

«iht« ^ I 'fl ’«i^R*n ^ <pi}|« •CTJ 3,3fifl»i OTT^ ^ I 4 CVOT 

Rb^ ^0* ^ ’JW I 

8) 4^ >110*8 cw^s CT ^nttt? ftcp toi 

OHT 4 C«fn?t ^ ^ I 4offi *ffc*Rj >fCOCBfl TfWJ ^5I*W *ff?C*Tfl P'l’ffi 

^rc*^ ijcw ^froi ^w ^ ♦ti® 0131 ’TCCTM ^^13 ^ ^ i 

(?) 4o*n*ri^ cwpT: CT ^oo ’tftc’RT ^3jj fifCT o ow wifto ^ oto 

OlC*RI ORT 0 fipTiRo ^ I 4 ^^501^ O iJ’fTORI OOT 

f^O'B •n ^ ^ COS ^ 43 3RT 43r*TR^ ?TO 3T 4H^fH“R COT?! 3J33J3 03f 

^ 3TC0 I 40*HM3 CW?T3 coca 43 fto 0<*lflJ ’TCOB 0?C**f3 33J RC3 ^ 3t3 
O) ffJtO CWI^J 40lf30 ^'nB-C3l^ RC3 03T3 3RJ ®03 4TC0 

*II?C*W 0C03 40 >PICOI*t ^0013 C3 3f¥® 0<i 3TC0 W* ^ I 4 OTTO 

40C1I OlWt 053 toft 03T *33 I OI3T3 O^3P0OT '30B0I53 2oft 053 353 

05TO 053 3f 35^^ 053 3(30 03f 33 i CWp50 ^fO €fO 3^ 3RI 333 3!? 3T 333 
15R53fto 3n®ft3l0{O3f)3t 3313 Caffit OM593 3TI35^ C«nO'3153X^03133 ( 

C3f {PipeWr€iich)s 

♦fft^f50 5TO313R 333 3T C3I013 ’HR 4 5300531 373313 031 ^ 3W 4533^ ^0 3^ I 

0530f& 31^ C3503 3^ C33T 3531“ 


FixMl iaw 



>) ^®333 371^1^ 31^3 GIO : ^0 ?cR \ 43 310 offt 3150 I 4 

31013 031 RiPiGi^jh ^01531 3050 ^J?0153 3^ 3135® 3153 I 3ft533 5313^ 
^®fH3W, >ICOB 531013 031 4 538 ^3 SOWlfll I OftO 5350 OCOB 31 ^S(33H 531013 037 
^538 400503733T3 035®33 I 

3) OTI0O15#30 31^*1 C38: 4ffr3 71^® C3503 ^if®5® i ®53 450 '31^ 0313 3RT 
501531 4013 OfC 3T33I3 03133 311 O 31^ 40l5 fft53 3530 0313150 I 40fl5 3f“43 
310 OT53 51© 35®! 3150 I 4 703 337 1 to 3?500til 3359^ 31®l31® 035® 3153 

4310 ^®50 53 501CT1 335 ^ 071®0r® 3531 3T3 I 



«08 




'©) crtri *11?^ ca«! ^ "^i^Ww •d C39 ^ i 

C5^ ♦nt^ c'fNwn I 

Aa8^srs»r 

B= ^ i£rt& fiPi^ >3^ S'Htfl’drt ■^#r I 

i>s «n¥ f^ 1^ ^rr^ i 

H«tli: €WI W <^ HteMiJ Pl<w ’ii^’iw wf^RT ^.Hi^WW 

c ^ 31 ^ ‘TOT ^ I CTO ^ ?rc® iRwfl SiQ'ai'iw *r 3 c^ 

*ilw, OT ipqj ^TO»n : ^ tiw$ S^iw Siw r ^f ^ ’«ft^ ghapw ^ 5M 
w I 



>I8.WW ^RTRI OTTit CW?1 I liT^^? 

•n ♦Itej, *s\ c^i^ ijw c^nrti ^^^1 iiWI I 0^ ‘fl ^ 

'ok^T^it.^ g^ I fif%S( wl'?h ^PU RI^ PiPt^^j W* ^ I 
C^Cfl 15 ^9T 'W C^Ofl ^1 ^ *t1? ^ PlPl?, Cff*f ?'OllR ^%Cfl 

^rf^^spf >J*^|HH Wi *tw ) 





i I 

^ I f6®? c^^Wf? ^?rt 

'S I ^ «W ^I’f ^Tf?? 

8 I f&®? <1*1 t'o ^ ^l^fRlf 

(J I TCT '<1^51? W ?y f 

^51 CTO C^W1??ITOI?^^? 

^ I i iijil TOT^ ■#! ^Wl?? 

b^ I C^t^ W «ITOJ? C*l C^ICT OT^ ^ I 

c61 CS^ TOU5 ^ C^Wl? 

bo I ^6 <pT^ #t c^wra? 

b> I Qf&SISi^^spt® ^6 c^nplft ^i®i®-ij? (?N I 

b^ I ’5?lft ivIlSu^?! C^W I 

b^ I «lP^ R^»1 'O ^1« 41? 

b8 I C^^TTOI^’55? 

b(? I *n?c^ cff5 ^ sic?ii'9i3ly %l?5*ic>t?i ^ ^ i 
b<91 4f ?5?T 

b^ I C^MRI C^^TTOil'TOt^? 

bv I c3^f5rt%tfe^4l'4t 

b^ I C^ ^? 

^0 I ^ ^IC^IlHl ^ I 

^b I a*^^rR»w c®i^ «ini« c^t^ cwt? c^ ^4i^ic4 ^? 

I Cff5 C^ WC5 C^ ?5»n^^TO«t 5?T ^ITOJ? 

(?W I 



Jig and Fixture 


ftW ^ dj^ssW^ Rc-ff ^ liftt, 1ift< <9^ 15]npR ’PHI 

^)<iiOn Rf?'o ^ l tif^ w’il'i'i CTC? ^15^ 5F)iPH^ Pir^« 'TOI 

•9^ 5*^ ^C9 I ^<*tIs«*i ftfC’R '«roj« I 

«|f%?Ti5 C*1-^5TW ^CVfc ^ ^ iRt ^jfiRs ^IW 

‘•RI5 %TOR ^ini I <1^5 ? *fRI W^TT ^ I 

i 1iWs ^W ctPIW^ To! >I*MIH*< ^?IR *WC*I] C9 

9^HljW ^5!R^ TOJ C^CT ^TI^ ^Tf?® TO! *1*^1 HW 

’TRTO TO <fW, TO I €f^TOF ^ifiw CTOI WCSR ^ W% 

fiW ^iH I 


Hm^» 



ftais ^31.^ ftw 

(Uses of Jig): 

ftW-'fl?! s)S4jfi ftppf: 

^) ^1? 5’Hl3«k^ ?! ^-^|51> ^3R «J«ij«w ^ ^ TOW ^rsR! to to*! I 

'®) Pl^®IW TOfTO® TOWTO I TOMATO? TO ^TOl TO^ I 

8) TOt-TO^^PlftWfRlTTOf TOf^fWTO > 










<^) ?Ft%*spr ^ i 
v) aftw?r #iRi^ a*i ^’ftw I 

c?4iCT i4^ ^ ^^irnr ^ cwict ^ ftfirt, dsPi^ € 55 % ^»itwpT 

^ W C^lp!^ TO, CT^flCH 1^ ^ ^ I lil^W 1S*^ 



INf: >1^.^ 

CTftpT^lW^ffll’T^Rr CijPlW^ ^!tW TOT CT^TO 

TOl TOli TO TO ftroi TO I TOTOC^, OTlTOlflK Rc^fl TOC® 

TOW TOT ^ , ft® 'flW TOI C®!CTt WCTOICT TO® TOT W ftw ®lfl>^ {CTO 

TOJW CTOftTO^ ^Rsd TOf ft^TOW TOfg TO TO ^ I ^ftTOTO TO# Sftc® 
TOTO5ft®TOtTO I 





t»t 



ft®: ft®TO 





‘©Obr 




(Uses of Fixture)} 



^) ftftv c“if^ ?®ji1^ c*rf®i^ ^*ira*P^ yi'^rw 

^ i£r5T ^ 'ilS^^kn *ra flIWra WT R’iiitisl’l) i 

o) *fl9T ’^IW C41Wj i|lW5* ’®rRTORl I 



^) CSTOT^^Pf ®il^vi 'aut^ ^I*r ^ ^ 'Sn^ WS (^oidIu ^ I 

>Sb.t 'S I^IpIchh ^W5^ t*nPi^ HMws 


1*W 

1iW ^TOT *IC? 

I 

%*r *S[Prt, fiftt ^ 

^1 

ftpT 5pra aPic^w ^ 

^1 

ftW ^rt&l $1^ ♦if«M^54 I^WS*! <ra 

^tw ^rsra iIRu^ifl ^’Ri 

^<iiNI « 1 TC¥ I <flWCfi 1%3 ^ 

%lf^ 5PU[,>o R*^pkfi9] aft«l 

1^ I 


I^lff5T5 c^k'vH'i R(?fH 

^5^f«TC^ *iw ww ^ 5»n:^ 

c^ (W=i^T^ cs^i 5^ 

^ ^ aftc-w 

^1 

R^^&ra J^?Rr Pw^*i ^53“ ^ ^ 
'sir^ij ■’sn^ 

ctPtpw <I!Rl*]« ^nw 

I^IW ^rt^PTC^ I 











O I Rp^dIu 



8 iftm «mc« #t OTTO? 

<2-1 ^ OTTO? 

^ 11^ TOTO?ra I««lu Ti^<t OTJI 


ilWr^JW €f!l: 

Ir I f^9TO "^t ?TOt TOTO^ Si^ OTTl 

I^TO«ITO^^T^^f6f^>S^^TO5<I^ft4^ C®r*f I 



Counter Boring 


^0.0 (IntrodiictioD) 

^ srffr wn RPiS ®l*W ftg 

^ ^irt? 1®^ C5M €J*ra ^c? ^ ^ ^ wra 

^ »IMW>I t®l?r TO I 

4? <p|5^1« ^Tf%t «|(.sl«t^ ^ I 


%o.> (CoGDter Boring) i 

<t»itf455i ^*f3 %3if ^*0 5'ijiR^ fi'ow 

~^I^ 4? ^f5|« 1®, ^5K? 


^tWRr CTft^J^PT (Counter Boring Tools) 
1^ ^1®^W 5^ ^ ^JTlTs 



fiars ^o,> RI«5 srpi? ^t1?f^^ 

^o.^’^IWrt *Ilf^ (Procedure of Counter Boring) i 

(SS^ «rWT ^ TOlWjOTT ^ ^5^ ♦CT <& ^tc*r ^ 

<H?RC4 RT '*lW*tJ^ *1%^ ^ ^ 

^ I ^ <ITW I 






In 




^TO^^BRT R^«|R (Precaution in Counter Boring): 

C^K ^in? 

^) ^^1? C^ ^ ^ R.P.M (REVOLUTION PER MINUTE) ^ 

I 

^) 4l®-^1<I CSJPH cGRwn 5!W I ^ 

<IRrra '?Rt ?lil ^TT^t •ffhPT 55^ I 

tr) «!»iS^w CTiftt ^ ^ I 

«) ^|55|51 ^ ■^^5 ©1%^-<1RI ‘PNI 1^0$ ^ I 

*5) ©5i ^ ^ •p|5*th C^l5^ (OT ^ I 






^ I ifl®^ c^ <t? 

'If I ^iWl? 

8 I ^|5^|« C^ ©W? ^g»i5J 'SrUlf^ifR ^Rli^t 

tf I <pi5^ifl ^?ra ©^ 


^ I 4i5^W C^T^ <li<J^W (W I 

tf I c?nRs?«! ^w© c^N i 

^ I C?l©tr^ ©•lit ^v©<f‘©| CW I 

irCTi y r ^ gf^: 

io I •pj5^l5i 5^ ^P®K^ ^ CW I 
I ^iS^i« {,<iifl<3»fl^ <*ra©©5%^ I 
I ^|5vh C?l1?t“<^ >ivS4©N 1?^TOOT ^ I 



Reaming Process 


^}Rt (iDtroduction): 

^fS*'© f^g ?T '®f^ f5*il5i <i)<sr 1« ^?rt ^ I Iflftil^! 

’jira ^ TO ffea^ *ii^j*ij, cTOi^f^ 'S^ 

TORT^ I feg^ ?jr^ ^ ^nroi toto %i? toto ^ ^ 11^ 

11?iTO ^ ^T?T I 

^ ^Tf^ WT CTO ^ tiRt. (^9 TO! *n?«r ^ TOlflJ 

TO? ^Ttc^ I fro csrf^ ft^ncinj TO9 ^TOTO c^tt^ (S^fn? ftror «»»<h liiSR ^iwi 

1?TR^t*t •TO ^iTT ^IfC^ l 

(Reaming) 

TOI C^TO ^ ®'iI5'9l’»k<p 

^e ^T^lfSro TOC^ ^ ^TO 9FT C*l ♦raft* TOTO ^ fifSit, TOI TOII 

1?iTC?ra TOCT C^ICRI ^ TORJ «TO ffeg? TO3^«t TO TO f%Q ^ 

Rpftf^ TOR SJHiPiw I 

^.^ftsTOS stTOTTO (Types of Reamer) 

I^CJ lTO?-'il? «i«p!<5(,'evT $(.^^ TOT 


5JT^1ITO 


c4^f?TO 

i 




■i 


I 




c^fpRftro 

firo 

; 




^i%5l?fTO 1?TO 













%rtCRJ ^ ■^TT: 

>) ?ffW fiWffj 'JlWro W ft*rWW (31®l ^ ^ 

^5jreflTiff i ^wc^m c«im 

^W^fCT I 

^ CSJPR CsPiCT ’*iR'S ^TOf C? Qa*lst^ 'SBw JJl^ C^PR 

ft^jRr I ^ is^ ^r^nit ^s*W; w 

’€ fljt^'s[<-|f5 ■Rt^ ’«)l<piwfl W I 

i) ^ Hji^jl'th s ^ CTW %a^ ^ 1 

IteS^ ^IWT «dt<*l ?5 'WSI^t ^raW ^ *6y&t&P[ CTW CTflJ^IOT 

«J41Ci^ WI ^ Imm MpaRW® TOT ^ ft.ft. ^iP5 <to ft.ft, sriW4 

is;? I 



1ra: Hjkhh fil»jln 

ii) lilMH %TO : ^i|9l W ?Rlt C*tW ?PTO? l C5*flOTI 

C5^ %T %g? «FIT ^ i ‘il? 'S^ 4pPT? tTOl? 



ffem A ^Tt^ra t?Rw 

^) 5 ^*(!?*W Wi «lnlfi5ln ^^ ^Pi« 

fiBrra?^ I 


f: «r?i^'s^ ^ ^'4fir^ 

wo ♦1W ^ I ^ «W? Q^IC44 C^W14|4 ^ ^TO^RIW »[TFfl» ^sW?? 

“wfl* C5WP *n?^ dwn ww? ^nPr ^ ors^Pr •iiPm ??c?y vrw? «iwi#h 

<FC?ftCT ^ ?S I 










iii) CW fiW? s j^sjRSij -ilW *rs|R ^sTC^ C*tl*r ffes^ ^CT* CW ^ I 

^ ftf%5 wm c»it»fw?r ^ d»*m 

^WW-^? ^^tWJ ^IRW 1feS5 ^*(J ^iRT ^Kf?f \ C*lWf 

csn^^l^ '011^'srRNtPT *IW^ RT c^twT^nw? 

0^!*CT4RnW I ^ ^tfllRlStS tiVfflW 

^t’® ^Pf ^dwl’sn ^ ^ C¥^*TOJr ^ «lc4u ^RT ^T 

I 



ftajj ^>.8 C’RT R*Jh 


Wft wtr i ^15 

(fi^ sn^ "fai^ %i? ^ i ^ 

^*rt«^ o,o>1^.1i. o.ooofl•?^^l55^ o.o^o 'SIWT ^C5 *>HC^ t 

Hlf^ *flt^ (Reamjiig Proeedare)^ 

Pr^jftsn? c'fw 

>) 1^5n? ’aj-ivifl ffea^ w sitsiBR ^ 13 ^ HSf^ ^ ^ifT 

«Rim=n 

^) 9«rC« Rc»gfi I3»(lfl »h»il *^5^ ^?w« ^HW 

's) ftal^ 'a)^'^4olw» ^ R«fl?i pH*i| ftai^i ^nw R*d« 

’iH’apI ♦iwl^ I 

8) PrRCT Rug^ *fW*f ^15tn vshRt^ ^•alc^il I ^ Flwft 

^ val^Pr^^ ^ ^ ^TCT 

^ <xw8pRJ 51®*'®] ^ l 

<t) 5:'*rWj ^ WRT16^ ism (3 jw €Wct wct 

^iw ^lwj« Star fta c^raiCT fi|«ilw I 

^) taHt ^ijRr '^(9^ ^|r» *ji^Prc^ h9^|5i 

^?[t^f^ I ffea^ w c«rc^ '3ihifl [ 

^) m^iw^ «fi? ^i^pnH *^14mi®* 4in i am, qt» « 4T* 

1%S ^51? «ic.?ll«f^ ^ '•Iv pv»^ W SfiK ^flce 

^l1^'a^RI«I i£f^ ^ C^»|t5, W«|Pl*1 ^ I 


^ RPi^ sw f^c<3> 1?f5r^ 4??^ 







filww c^: 

c*i ffea^ f^wra c^i*ii4W ^*i*j^4©it<? 5pr ^6 •n^ ^raififtra 

1%sra'^OTjjisra 

R^|5; «3i^«j(.u CT IRv© ^ 

^) R^ <i^fl«i 3 * 1 ^ 4 ^ ffer ^ «JOT^ I 

^) ftsrra <5j<»^lfl «i^\oi I 

'd) R?^ I ?niR^ <i3^Rl? 'Jl?p'©i ^ 

^ I 

8) «j;l'#6rlc^<iq R^ ?R^OTJ ^Slf^^t C*R^Rt?I »TlB^Rra ^ii^ICTI (STS^Rf 

<t) fea? ^<i fSm Rm^ ^5i? «cth 

^ Rep ?jp inw «rCT I 

^) ^ITC^' i?h*il <«i|u Rijliic^ <il^t,u iire^ '5*f®RFC^ HR^Is OTTt SIS'© I 
R^ip c«c^ ^ ^ ffea^ ^ ^ I 

^) 1® c«rc^ RiiW(.«i» <i^w ^Hiii ^ ^iiiwi otipft I ciRr ^ ^ 

^'iR’oM YraP ^ I 

br) R^ '« ^niRI^ C^ C<J»«lPiH ^ 

^raRp? <i}<i9.]9 <pfl(.« ^ I 


«l?jVRlf-^i 

^R»>i<f^ fipH? 

b I 

^ I Rrap'^lt 

8 I R^ ’■tjl^ 2^R 
c I C5iRpR^^TC^?CTf 
^>1 cB^Rm?^«f^ 6#f^lf 

^ I **fTRri*TPI RPra ^ OTP ^ 

b* I ^iRrs R^i« 

IR^ ^pp ^ ^ ®R^? 

^o I Rsfp^^^RTfl 



>> I 
I 

i'fl I wra 

^8 I ?J|^ fiaiMu 

I C^lpR IWlOTI ^j<l^f) 

I c5^ fflA||(,^5i ^ -^f 

I fl^IRira ^ ^ ^tK^? 

iV I ^ ^ ^ C^f 

^o I ^ CTWH? ?TWI ^ I 

I fSrora CW8? 

I 5JT^ ft^HOTI C*W6? 

2^© I CSlf^ Raikqs <5i«i«,|5i CWT6? 

^8 I ftft?, ^ I 

I afniH C^ Sc.ii’^ ^ I 

I Ifla^lfl 1?Wlf^ $(»s^ ^ I 






Pedestal Grinder 


44.0 (Introdoctfon: 

1^ ^Pf ^fiWW *r^ ^51 (j^ ^ I €Pj% 5j(s:^« ^IW ^51^^ 

^ ^W^TBrt « ^iw^ >imc^ RfR^ «IW^ 

C^PfWil ^gHH 1 •iS^ CT «nf5^ 5*f 4^ "W 'SItW -Htti® fiW ifl^RiX l 

1*141^«b1« t.HiJ?s*i *5^ I 

44.^ *niw^JPT«fttW3' (Pedestal Grinder) j 

^£WW?I ^ 'SlT^n *£ra6j ^ ^ 

^ jm ^ «il^ I 4it^ w C5lft5f iS^ 

5®r %*?P6, 'fScw, 5^5311% iin^® Rl%g «wg ^ <RI%t 
^ ^1^^ CBP®! ^*1'!^ 1*1 

•A w I «HI4lWi ^'fR^^ ^ I 

44*4 •BTW^Pt (Dtfferenet Types of Pedestal Grinder): 

(A^W^ C>J4lR4l ^ d ^R»T «I^5T? ^ C^Jm ^ ^ ^ 

■ 4 ^“* 

4 1 cw«rt?CTi 



1fel8 44.> iTtO*PrstW%t.C3lf^ 









^ ^^ ^ C'nft TO- 

-nbt«p^ 4ftj^ ;*iP!*' HFit*® CTlffiT TOT «il5,Iw^ 

CSIPH, ftftt CSiPPT, C*l^ C5IPK « CflTO TO! TOT ’TTO^I^ ^ 

5^^ TOt TO I TOW ftPr?. CTf^, wPk «caro tot to w5 to 

TOW^I dftfe?, CSlft^T TOl I^RPt^ TOI TO I TOCTO C^PfW? TOT <i1TO 

^(tlvas flW^t ^l!*T ^TTORJ TOT TO! 



^Sl^'^51l»Tan^! 


0St®^K®R! 


ftai: 





Ifei: f’rai^r a|i^®Rr 






'SlfSTSTORT RR)fl 

Rl«jj '5i<(:»Rj ♦n^pf^ 

(^) C?PI?^n®5^il^5 TO 

^) C3rf5?i 

5t) p-'i^^i 

X) 

^) 5^ C?!^ 

^) ^ITlC®^p[ TOj ^ITO5^T®T t«i*^c,«p *ac9^ ^ | ♦ITTCSsOpr ^ TO 

I 

’<) c^rfJ?: <iTTO^R c^ csjflS^ ^*^T «n^ I ! 

5f) ^9y : cinB? ^rraCT ^ i ^jf^K 

^ I 

^) ^y\ ^ ^i^^k?i5i ^HHk 5®^ • ^ 5^ ^ ^ * 

fWW ^RTf ^ I <1? I,‘«>j 1R ^RTt TOt ^ I 

«) HjiwB: (pwts <3?» ifSx ■^r^ tot ^ i ^ ?t^ ctot ^ <fl5i 

»l5lpTt<3» R'©H*j TOil I 

’ 5 ) c^<p(y <3F®* •rft CTO^pnij ^Rgnsi Ironrra *iwH i 

?) •TT9; I 

^) 5*^ C?I^: '’Tsra 5®f ^ ^FJT CTOR! TOt^ 5®T C3CW? ^IWfS CTOI TO I 

Hjk's^h aj|?^|ti“^? (PT^ *RI^TO®t I c,^<f(t Ii«R«i TO^“ 






WCT5 5T^TO5 I 


^) ^»T «n^! C^^IW 441CTO 

cwc^ TO?i 11^ (,*i«fl5 ffea *|5n^ TOl I wfSij c’HtSro TO^stft^ 

<\<W TO (CTO^T: c-^idJrot^Rs^^srft^) 



CSMTOT 





«|f?lw ^4f8pn iJRT't^ ^J^^!C44 ■5J?r CWW 

?fRl 1 ^ ^RfT ^l's|t^ ^ I ^raW C^ 

Q#Pi^ flftfet ^5*r*“‘£j? 5*H&oHt^ <Mlfl ^S’lCTT^t 

^ ^ ^t*M ^ WI8PlW ^f^tW 

^TCIRI ^ ^ I 

^ ^B?I ^ t^iTC^ <FWW ^«PTC8R* S^TCTI^ ^PTOT GffTO ITI 

il^ «J^« UB-nl« ^ln i£M5 TJJHQff^ OT ^fW *^5? C^ 

^ireiOT ^ ^ ^ <(w 'S Qs^niflft^ t5*ra ^c? 

^C®Rf S^lft^5W9 vel^i ^*TTOprc^ ^p5TO 5 HwI^ ?J8 ^fW I 

^Ifl RjfPiR'^ f^*Rilt^ 5 HSH I 

i) 4flB%^"^ ^t,*Tu OTOT nlviph ^'Sl'o C^TCT ^1^13 ^IWR 

^) Ipt ^ C^^ ^ ^R*ni ^(W | 

WCT* OT ^ ft.ft. ^ 'sjj^ii^ I 

\$) aj|%i^( CSpR 5!*Hf iSpH ^*T ♦ffW C^ 13fN 

«JniRR I 

8) ^ ?WW^W C^ CTO I ^ ^ TO ’iStftH 

^ I 

^J) MR CTO? 5R? ^*1? MfIR? ^f?! <W? 'il? Mt*|8fW MR CTO 5f6^ *??, Rw 

IPR MTTOI MfOT??? C?^ MIC? l 

^) intfet TO? MTO «?i¥PiMn3 ^nw ^nc?f miIhw cro m?to i ^ ^ tow %to 
TOTcft Mftc?? C?TOWt TOCM MC? Mlft^ MIC? l TOT^^-OT J5Hk«olw« 
TOJipf^^ MIC? I 

M) ^CM? ?R MTO Ml MW Ml M?WI MC? Ml? <2W GSf^ Mt M*C? MTO TO 5fS^ M? I 





Tr) '2n?%t m o^ <ac^‘ti«3. i ^ ^itsn^ c^ 

^?n sfS'o ^ I 

J>) ail5R?t C^tW? ^*i^'9i(i-q •«f*R>-p« 1^iJC^ ^ 

(71^ ^ I 

^o) h3Iw<i c^I(.*i| ^?iC*l ^ 51R^ i 

ii) ^«fR3^ OTtfe^ ^ ^ CSIPcti ^P^THI (?l C^fm Tjm 

C^fKCT ’H ^ I 

^ <MIWIiJ ftf^ ^Ifror c*?^ 

I 

i'o) tsjftws w?w ^rtrora '6 w ?rMt I 

^8) ^?W5 f»i>kv?i ^TM I 

CSipRR? 8R^M ?Wt I 

i'b) '*1^^®r'in?%t <p«L« ir?fet (ssfts ^ji\««ri^ ?r?i 

ftu® ^ I wsi^ c*nrf i 

in) 'Sjfffe^-^? 'SUrtPTT kjy«i(.<i 'ailU^Iwi ^?R5 7T ^Kltil f^f^ I 

ib*) C<MWl >1(.'H5. C*T^ 1^ f^»-K4 %55j^ ^ ®ffr5 | 

51^ ^?rRj ^ iii?! 5^ ^9f ^ I ^csT^ ^nPtai c^rfu^j 

SIp^ ^ I 

^o) 'zj^'^ CTO ^8 'wl^(^5i ^^C®1C^W (7^6^ Sf9^ I 

?I ^II^ 5^ ^ IOT ^ fro *fW^ ^ ^IR^ 5»r ^R®f? 

«tR^ 5J1 1^ ^ I liTC^ VlriC^<l ?1 fl1tl%t ^ CVlCw?l l^-PR^ ^ 

♦frai 

^ITRSTF ^?n *i«<i»ln I ^5n,’o ^fR?I I Hlsi^M*Jt'5l 

^ I OTW W? I 

^[gt % 5 ?1 '« ? 1 ^R 1 %!%^ 

^tftfe?,^^^!RST^sppR?ra^ I R/iw 

^«iww I 

^5T Pij{ftR« 1^ 4J<W ^ ^ I 

i. <m 

li. ^sijiaf^ ca^TRi 

iii, 0«n^ 

iv, ^sn^ <3 

V. 

vi, I 







^ I 'G 9l?*T 5^ ^ Vl9*! fif|^^-i£ni c^ ^ 

•a I C^H ^in^? 

8 I oJlSwN 5*|{.^ 
a I #i? 

^ I «rft%OT ^ <5i<^W 

b* I iji?l^t ♦nPic^ (?r? 



I v i ) | (.^:g ( »j fl fr ^ f^ ^ ^ 

io I .arl^ «lt^ CT C^TOT frots ’5itp*Rj 5im C^M I 

I HJ|1^j 5|*1 4ll?^l(.flfl f5)^j?W^W ^ C»N I 

i:^ I fifOTsrftroi I 

I ^'0<p\s1fl I 

^8 1H*ii’9»«p«(,*i5J f«ifC -i'©<^'©i?j I 

i(f I (SFI? *il5tv\a <3 <P5T^ flft^TRT ^rcef?! C*W6? 


^WT^fW^PHs 

1 5(ltCTJ ^ pmi? •ITKS^m it lt ^n iw ^ 
I aftfet,^ (Sftt^Rira #t? 






i I ■«gT¥^«! ’TSgSrra : «Tn^»1 ’rS'4^«Til CSIl?l\f& 1^ ^icn ^ 

I Ws 

’RU ^IWt ^ I ^ 'STIW, 

wr, ^ ^P*<i»M4», ^(7?ti^^ 1^1wf t'snlw ^rm c5TO5 ^ 

^1%^ I Rwc 4, Tra^il^c4* ^9 wic4 ^ ^ 

^RT'£l^« I 

^ I PiSW^Iil ^ ^ >l?eFRt 

^) g«lfl'a'i ^ ^ «lf^raW S^Jlf^ Wt I TO? CR?C^ ?P0, 

?*5Tlf? ?Rr(? •a? I 

^) iTRFfS ^ j ?W siu'o’Hkflu ^t,*© ?t ’fTC? *1^ ^\9k*il« TOT 45! 

TOTOTO!??! I 

?) TOWRj ITR^l? 2^?f? I *lftaRJ f&f^ 'il?\ »HfD?r4? TO? TO1?T 

TO TO? TO?, P’S5l?, 15 to. 5^ ?1TO TO, ?ft[ « TOCTO CTO^ TO 

I 

?) carro : myt? T^ \ ?Trt5%i? to¥ #ii ^ 

?CT?TO['^ TO?^W I 

t) C^ntWW ?! ^TO aiTOTO J 4l^ 1?^ TO {>CT 4HW TOT ?5^ I 

■ 5 ) * «aRs^-4i! TO? C5N, ?ftl 'e 'ak^M l 

?) C?® »t^ : <11%»HH ?TTO? I 

^) TOTO : 4lJt 'ailXfe^ OTi ^6 CTO? ^?I? TO? f^f^ ?I^TO C?^ 

CFI^TO^ I 

?r) TOTO: TO?^llft^^?TO? C^W^?TOTO?TTO1?TO?^ I 
•£9) 'OTlfe^ai? : 'Srr^ ^fljl‘6|C«IWi5 « ?ft| C«fC^ CM^TOW I 

« I ?TOl%?%tTO : 

c?TO!, '<m(^si^ (^ 1 ? *6 TO? ’6T?I^ TO^ 5?^* cronfltt 5?? ?3S'^fif^ ftro^ 

TO^r?CT!flt ?nc? ITO C? ?°*ic¥ ^?t I ????C^ ?1%TO TO, CTO, 

C?PK C?i5t^TOC^'TO I 








^iflsi HWI i 

> I C5if*R^ CSiPt^^SRX (,^M ^31^ ^'©ilfw I 

• 'ai'JjMR<p *1^ ^ ^<3^ <ij^u^| ^?n I 

• Csil^ C^tm C^tTf! ^ <3mti > 

• <fi(f^ 11 ^ I 

8 I ifiwC'W 

i) wic^M ?TWT^fiinjrefSh3lifi^'^ <?^ ^^^iK's c^ c4n^ c»i^^ ^ i 
^) i f^il^ cyi? i 

\!i) 5T^ 5^?!? €ll% «N<,'® ^C? «l5'i, C^lpR ^ iITt^ C®(^ 

«ITC^ I 

8) 5^ '6 '^HJRJ sfflHlfi ^PTCSRf C*?CT WI^IW •aHu'o^c.^ I 

f|?p J\V\ I ^faW aWt I 





> I €re?n^% 


'^) I5«n«i5i c^) 

8 ) ^ 

'Js) CSiPR 3T^/Cffra 3W 

Ir) ’tfS^ ?4^>lln i 

^ I W*I1CT^ *1^: 


>) 'iRl 'd ’i[4« 

^) ^ ^^nf% ^6 nHt.'o I 

»CTI ^ireFT-^RHt WlwC ^ I 

'b) c^Rit I 

^) ctPict c^w$ ?n^ 1«^«i5i ^RH R?Ri ^9i\^ 3r*f ^nn ^Ispi ^i^RiRRf 


<p^i'9 T!^ I 

v) CSrf%CT?I CTpPf 'WWt.^fl I 

5*) RRsjj 1%l%-<iJ Ir^CTU CS^ fiJRH I 

io) pk^j*^ ^ I 

i>) c^ifajOTi c^ffPRRPnj^ ♦ilTORr'S *^ 35 ^ *5^^ I 

K) gOT? (?rylt grwrr^ ^ i 

i'&) sfnirefCR 1 ^ 3 ^ ^15 «TO *ff?R^ TO I 
^8) TOt ’S TO«rRI ^W<*f ^S TO I 










^) 7T^ lA ' i^h^ ^ W TTN ^ 'gc^ i 

^) COTsratn^?^® i 

'9) ’Tf^ ^ 'Q 'a)fi«8 ^?fTp «it,fl1w*i I 

8) C^fPPf 4lll*l?lil*l-^ll Rc^f^ *i'*lfl ^531^ ^ I 





i liKiMlla ^fl'iitt'v^nml^i 

^ 

«) 

d) ^fSiH 

«) 

n) ^fif 

%l nHlRt^ ^i'l fVW'll IWI ^,^ I 

CT, %1SK ^ PWf^ ^ ^ «HT ’WI 

rtWBT^CW TCICt 4^ CT^sfflr ^ ^ C<Wt ^ *4164^ ^ 

Hnflk C4W1I 441 **1011* *PHI4<,4H lOT ^K4f W Cl WW •WlS 
^1 

UTPB 4ljQlt9 (Extractor) 41*11 WI a fl^llw mH 1^ 1^ I 4lBflT an 

cm1^iifiK^Wv^4i9ca4^ciA¥i^^sf I cvm^nanwv (00 Film) ^”*9 

rtwftfiftt WWIiaro 44^1111 M4ICHI I W f^l!t)l44Cif ClMt 4ll I 











8 

iwiRww ^iiL^ ificv^itCT I <if^m 

wf »iw w* (wr^ I ifhw^ 

<Wff IW CTW 4lllW 8j^ ^flCT I fflPW rtW t|5^ OTtftWSt)^ •flNT^m 

^pBlf »ffl Wf wmw 
iCT^i8yr8^Wf ^ fi < rl % ^WHr^W8iftiiS^<t^ 

(Spifinmg) W® «i»fH ^ ^4 hi <nr croi jw 

*il9i 

C8CT*IW^ ft>!T, ur4i'8 TO I C8*r^ 

ftroilTOl^l^pRW^lCTO’fim W*CT^pm9TO#i^RR^HPf*l9W’¥8WTO I 

Ail" I wm 



ftnfiK•rflw^flfwwwi^¥6*niiw ijw’jfiwi yeti’ll?’nw’iw 








wion 


>) ^rl^ cifc^pfn*4n3i^f%c ^ vfifvtf 

^) ffilflv# iR^^ 7 WC>IVW ^ IfllWI ^W W Rw W I 



1fcTi^.a 

«) MftWW ^TOW RfllDtt# ^ftCI ^WWF ftpW lt<W OT WW <IW ^ 
^W H I 

B) ^ ^WB •» Bt^JJWI CWB ^ ’B ^|Bw ^Bfw aw ftw 

^flWf WB V41 TO iHw w,aH ^ ^iSww 

<Wl 

t) DilftUB bIMWh *|R¥B Ww •iflWB ICBI •TftW ^ W1TR<W BW 
BRT “WW •CT ^1 ftHWft BftcB BWl* bhI^^I^HCT BT 

4Iw^mRcb VB I 

41 ^!l(^ Bft ^BC® Bl, ®W ^rtHWl Bl*lll^ 

Bfta WIBfIC CBWTCTW^WftWBBB I <ll1^ BRI WjWW® ^WWIt 

B5BI 

MflWl BBrc®i(EB 1 ^ BICV®C?<?RaiB¥ (Solvent) HftB 
C^lv^W Vlfii 

♦IfitWfl WW WM <^l® ♦flW BW ® CBIWI BWI Blf^f ^ 

^ biMw 4^^ bibU bIHMb ♦IHIBII ftw BJB ^It® 

<*11BI1WK CBBCT ftlld^ BBW t*tBIW CTOIT BWI ^ ^ CTCTIBWT 

^®Ilft C^-fl ftBlft ft«l% BBW WW BI^ 






v®) ( Thread) 'fl <^1^1 WTt ^TPCT 3?^ ^ ^rt?FI? 

spot's I 

8) Rfllfis. ^5lMld CW^*T ^ C^ SJOT^ ^ % C’NTC^ CPW ^ 'a||vii^ 

*IMIHI TO I IfeiB? 1S^ fiCTIOTI IFT flft? ^) TOTO TOt® ^ 

TO® %lf??jS *JTT*P^ TOW TOTO? WCT I 

(j) ^^pfiTO wTOsn ?t cwiTO ^ TO^ tra? ^i?c*tPi4 wpwlt? ?Tra 

(Ram) <TO^ TOW, TO® TO fi1%5 ■^ntiTO TO TOTO TO TO i TO?t “iilvcU^ 
5H « (Load) TO wi® I 

^) WTOTO TO® ®t® ^ CTO^ ^CT? TOW TOTl? (collar) 

WfHwi® W TO^ I TORlft WRf® (Split) TO TOW TOTOW 

TO®r TO I 

H ITOTOTOW « TO w31TOj 

>) IrollWv ^Ito '5f^3TOf TO^® ^ ^ ♦i^*il5fl ’STITOItTO TOW 'JTO TO^® TO I CWlfts 
WtTOW ^ • 

^) Wniwt c® ®ITO «MC® TO ^ wftFi, ??, R^I^, ^Ftw, to 

TOflWTO TOW CTO wre?t ?t TO®? ®TO RW WWl® TO i 

1^5?P(® TO^l? *rpr TO?t SlfjlR® c? cTOwt si®l? cro wtrow ftwil??, 

?^?TO®TO I 

«) ^ ftwlt® TO® ®il»i ?! ?5TO ^ ^ (Oval) W®' TOW? 

TOW ?? I ‘iWTOTO C?TO® TO? WlTOWl ®f5® I 

8) JCT f^ ?! ^1?3T ?W!?W ?l^® ?! WITO TOW TO? I 1^?l1?K W?IW1? 

TOW i.lSRrt'^TO^nTO? CTO C?®?T®1?® i 







>) ^-'«rt$C ^919 ^TW, PJ'ir'i '8 I 

^ ^g*© TOI^M^W »Rslt?ra I 

O) ^1Wft|^1W»ilSwlw •(IRk ^ I 

^) 1^ ‘qWi* »sr| H)fc^ I CffP Rwu «iWa 

I»l^« I 

^ I3i*i CTTl I 

'd I 

^ ^cf ’W’R ^5^ i ’iTWf^ 

'^VWW Vl5f^^ ftesftsr OT*P: 1^-3PJW, ^jjW 'sihk-^M R'tfBt<iM> l-^lw 'JJWCT 

^apWrt ^s*T^ 
















«) W*T^ftCT^JTO*H?ItW^ I 
8) PtW *.W I 

e) c«lw rtwTOd? «w ^w I 






C>iPR ^ I ii| csil^ ft.ft. *1^ 1S*r ft® •JtiW I ^JW 

^iTO «w (iPi^ *i**l:| ^ I 



^8 




i) 1s1^t ^ T^ ^ >«)<1*1)5 ^ ^ I «^i<fl5 1^ l^iStj 

c^TORi I 

ariS^^sM 4l?l^t, w 15 ^^ <ii5w 'TO ^11^5 1*^155 

>|154'SIW 4ftfe^ ^ %5 TO I 

^8) 1^*1 ^ ^fS<p«k«i ajl5Rj? 1^ SfS*© 11^ ft? TO 

^l5fes“TO “ 

-“TO^ ^ I 

•>^*1 TOT ^TT^ ^ I 

^) ‘TOI^ ^^TITO TO*!!? TOT ♦fSt^ TO^ I 

^) TOI iflW ^f?J"tm*T TO?1^ I (.<^R(.<p 

TOI^^ ^ I (,^ln<,^ CTOT ^ i 

®5r TOI? C^ ^ ^ I 

o) TOT 5^ <il^ C^TPTO W*!!? «H^¥ ®flTO^ ^55^ i TOT^ <Jl5l ftTOSW i 

8) 1OT f®l®1^ •n ^ ’llS?* ftg W^ ^l(ifl TOt *51^ I 





^ 1 « 

i) WH*re PlftftfJW #Jll^l Wi IW ♦-W ^ I 






^ I «r^Pwui»r13|fti-4i‘’^ini 
^%sffli ^tw ^nw I 








>) tMil4T^w *IM ^ ^rfBlft^i (LateraJ) 1 %b tnii4R>j ^ ’^twt c»W 



fttfl ^•'d 

w^’ait!<Pl»rSiC5t1>5^1^fii^ CTO ^Ih i 1%?# PlW 

wn flw tHii^yw Pte d^fS #IC^ I 



tS3|>^,d 

^HlPipo awPlv^ l 

f^W! V atsi Wa ^ai W i OTR- 

Wott ^Iw So f)QHi/l^)1^9 aw ’•w ^ f^.ft*. artCTt ^h 1i^*w ^laft^r 

I 






8^88 W’^«i*i*i/RPii5 







• 

^(?-80 



^©•'50 



?i? ^!^ ^sn???, ??? 

^^!^ ^n??5T,*l^ ^PP 3P!, 

3T*I c^) I3T« ’5*tRr, Wl’sftf^ 
^C-^^-^o-v5o 

^(?-80 

(?0->00 

^©•^9 

SQ.brg 1 

^0-^0 

©o-8o 


^oo-i(?o i 


1®0-<?0 

<to-\yo 1 


_1 


8 llfeS^: 

>) wPl^l <^(.'^ I 

'O) ^5^ I 

<ij<3W4 ^ I 

^ ciw^ ftfro ^ c^, I 

-Ii«J*5 ^'olt»'»l «ljl(^1J C5^ ql?3<ll^ 51519 'il5^l5i <P5J(.'S 

^ I 

-‘SHT^pPf T<f 1^t ^ I 

Wra C^C3 RHwkq ^ i 

-9WTi?rwc«^ 1^ w (?R ?!'s?!?^ few?? TfSr ?! ?i? i 

8) f?5 15^ ?C? I 

(?) C,?PH ??f ^PIK.'O ?I? I 
^) fes? ?]W H?l^l I 

H) •WW ?C? I 

V) ?f?C'5 ^ I 

<^) f553? finw?? ?!?f?^^ <p«t« ?|C? I 













■O^b* 




bb)RF^'«^ '^y l^fl5 C^lfev ^ I®pR, ^ ♦TO? I 

C^iftsT ‘ifSftM «Pi3(.v5 '51? I 

^) 3Pnf^ I 

O) 5Tfl^ 'a'Hq snpR I 

8) ^JTC I 

(t) ’fit^ fes^ "^JTC^ fb^ 'llfl^lfl ^ I 



csf^ ^^^51 «PW1 


il^CWCSlt'^pWs 

i) W CflS « C^lPPJ ^ ^0'^M 1 

C^) cQ^ «||^I«51 »jHI« ^5? I 

>0) ’qjl^ ®*RTU^^iiC^^ I 

<t) Pi^t^ ^1^51^r5 j 



^ I 'e«|l4Pl>l #j|P‘'lWH : 


fS^: 



1Bai !^^.^ 

i) udtTJii '®*iw HRl^k I 

^ OTf^r^ «*jf3^ifl I 

>0) ’«W^T^ ’oiii^ cfltf ^t'o I 

-C^» •*iri«H]»i t^Wwii ^Wctj I 

’4*lHm \ 






MO 


CiHtOT 


t) I 

wWw W I 



ito I 

♦) Wlf^'H ^ *JF*1M tflp MCO ^ I 

^PPWi ^bhu ^wjf w I 

>) ^Ni>n¥(^i^^nE44 1 

CT» JB*w « Mnow CTWh^wiwMw 

•irr^i 






I 

«<Nq«< 3 ~^>hl5J ^J<3^S <P«C® ^ I 
9l?® -Pin;« ^ I 

8) 15%^^^rc?Pl^ >I^WH ^ I 
8 I ^*j|^>l «'BnW’T C?f5 'a|^>lliW««l J 

tf-) '^1^ f5«n 5pc?r ^ I 

-nuk^ ^ I 

^) C?f^C*1 C?f!5^ 'a1«i^*H31 Hll?C<J^ fS^ ^ i 

^) ¥f C^T^ ^♦Pn?®f <p^c'o I 
be) ^ I 

«&) '^9TSI <Pii(.'o ( 

I '« PiD^H : 

io) <M(.^ ^ I 

c.'^^ lI5t Pif^’o <p<ic« ^5^ I 
i^)jFnf^^^ ^ I 

bvs) 'llS^ ■^■^fl'S PlPs >'0 <99V9 VJ^ I 

b8)1^ fttJ? ’Pll^^ I 













ftatMA 

M I «if#iar pH*!fih 8 

• «4|rfPj*l I^^R^fCV^E^ I 

• 15 ^Hftt^lfiB^l(%fW¥lWlTOllW^WWWS^ I 

• W*# W ^Iw Ruw ^*WT Crt¥lPTt^ I 

• W I 

• ^WPW (*^RI «I|^W WflH MfWI ^{4 I 

• cam ’flT^PPT^i'pwTO I 

• ^ ^eiirtW w Rw ^ I 

• Y|Wn c^ifiK ^ <iw ^5iW %w 'wir ^ 

VI Ra f 

• wi 

• ^(5 fife* ^ I 


vd88 




• ifl ^iftiTsi^ -#5 in ^ ''#5nn ■^stit<j 

I 

• C^lpR ^ ^ I 

• (^sPh I 

• ’^‘S|«‘©|$| <u|S*Vl?J «PH(,'5 I 

• ^ I 

• <a?^ I^p5^ ^ CT, ^iu(.^ I 

• 1?3, ^pIS-uIh ^ f8*t «pm.« I 

• ^<111? ^ c^ ^ #51^ ^ I 

• ^ro^l? c^ *il3<p ’i«lfl'©i5j c^t^ Tiji? ^\9<foi(,«^ ?iH«.'» I 

• ftg «p|5^|$i <wK,'s ^ I 

• C'lPl^ ^ ^ I 

• ^lWl?I '€ hH^I ^ I 

ftsc^ ^ I ^ I «lPilJR 

•pjlPj^ic^a ^TRJCTT ^I^S^JT? •^H'^i «pac'® i wft-iw ♦fftwi? 

I 

io I 3T^^®t l^fltW 5 

• <p|S' 5|5I C?lf?l5*T 'n'©*^'©l <p5I(,'®'5J^ I 

• ^51%-*^) ficH^ ^'o<jf«l zicfil«t*i I 

• c^i<?c^ ’if^^lil <P5jc'® ^ I 

• ’» i Sh> i i i c?ra ^ c ^ f?i? ac^ i ^ i 






• VMAw HRt-^ ^ Rmf fiivi ^ ■Rjw ^ I 

• ^ W fl^uv iVifi vui wit^hn wil^*nK^T Riv w i 

■ •If^Ntt ^IM VRV jlTilc^, dAcvtP^ctvA^iiftialfiftlf %v 

IJTI 

• viVt^^Ki’M 'fl^W%W 'ftwl ••I* •IIFI CTW«|OTR I 

^ 1 ^NI^WTh t 

4 7t<WI ^ ^ W ^ 91 

4Nn wiifc*! AM 9nv ^njoQ tto ^iviv i]e?i <4f1^ cQ9 «ipww 

^1 

«1 B ^n ft l’ M ^ |»h t 



ttoi v,j ^ VA 

BiTOif iiTW ♦n IJM fli* Cr«v Wreacl^-^ ^’WtB’a» wBi ow ^ 

w*rviMi ftw •iw.ww ^ Hb* *1131 ■^'^ipf T ?lBr ffn^w 










V,^ 

^•r CTPWf ’JOT CTO ^Rw 4 c’rtwftcvft^nOTr’WW^T^f^ 

tfew ^wi ?wpr ^ <5#-^ ^fWOT ^tww ffiOT ^pnw'BPra 

flBt^‘Jwr*FTOW«fprtTOCT I ^ cwn^n !i)^w fl>^nli3w tq^^^rew 

I f^?r iw cqw tifSTC^^ftc^ 

WWWl qlCfflW^ ’¥'1^ ^ I PlW ^JW ^3 |P|'*IIi4* ^TTOTO 

^ i frfflCT bWHl ^iff I^Btw ^rt ^Iftl (Cutting Oil) TOf i sl®r, 
®« ^ww ^fflRR t^5jiPfcv c¥ipn ^ ^tort ^?w lauiiw ^ «Tt 1^ ^r# 
^llTOCTT Cq^rtH C^WlPlH CTO TOW ftw I 

^ I Wl * 

“WR CTOCTt WS® I«fl? R^?b» pflulH Rf I 

• ftWW TOrt qtW ftfl ^ WW W i 

• Jjn ftifflCT ^"Rrs ctRh fiRWK^f WW CTft^ flrtRCT qjW flRIWW ^ 
'Sl%<a «fq I 

• HlWrtl II^IflCT tfeW W®Rt ^ffll ’TO ^ CTft W TOT TO I rR¥ ?W 
liRRJIt c^'^w TO ^S? 05W C^B5 *111? I 

• ftilflCT UlTOt TOW TOU TOq «9RW TO TO5 (RrtTO 

fiftro TOW) %TOaCT •ifiWW WOT CTOT tfiw I ilW flWW TOW ^tWf Rt ^ ftTO 
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